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Signal Office, War Department, 
* Washington City^ September 7, 1887. 

The Honorable the Secretary of War. 

Sir : I have the houor to submit for the fiscal year ending June 30, 
1887, the regular annual report of the operations of the Signal Corps. 

It is proper to first note the death of my predecessor. Brigadier and 
Brevet Major-Geueral William B, Hazen, on January 16, 1887, of dis- 
ease contracted in the Service. General Hazen's distinguished career 
as a soldier in the line was supplemented by five years' service as chief 
of this Corps, during which period most important changes and im- 
provements were inaugurated, especially the prediction of cold waves 
and the display of weather signals. 

In addition to its chief the Signal Corps also lost by death, on March 
14, 1887, 2d Lieutenant Joseph S. Powell, an officer who had particu- 
larly distinguished himself by his skill in meteorological forecasts. 

The present Chief Signal Officer, owing to the ill health of General 
Hazen, assumed charge of this office as senior assistant December, 

1886, and as such retained the supervision and control of the opera- 
tions of the Bureau until nominated by the President on February 16, 

1887, to the vacaivt office of Chief Signal Officer and confirmed therein 
by the Senate March 3, 1887. 

DIVISION OF military SIGNALLING. 

The Chief Signal Officer is charged by law with the general signal 
service of the Army and with the equipment and management of the 
field telegraph used with active forces in the field. With such respon- 
sibility he urgently invites attention to the existing condition of affairs, 
as it is evident that unless opportunity is offered to keep abreast with 
modern improvements in the management and use of the electric field- 
telegraph train and in drilling and instructing detachments in this and 
kindred signal duties any emergency would develop most unsatisfac- 
tory and inefficient conditions. 

The important duties pertaining to the Meteorological Division of 
the Signal Corps have, unfortunately, been permitted to completely 
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overshadow the duties of military signalling which, in time of war^ 
would be by no means the least important function of this Bureau. 
For several years there was not even a division of military signalling 
in the Office of the Chief Signal Officer, and it is only within the past 
eighteen months that the slight and perfunctory attention paid to this 
branch of the Service has been rectified. This has resulted partly 
from untoward causes, but it may be attributed in no slight degree to 
the fact that Congress has for several years failed to make adequate 
provision even for the most pressing needs. That careful and liberal 
attention paid to the proper military functions of a signal corps, par- 
ticularly with reference to means of electrical communication in the 
field, afi'ords substantial advantages in case of war, is patent to foreign 
governments, although our own appears to believe that on this^core 
the future can be abundantly provided for by extemporized makeshifts. 
In these days of rapid military movements the great value of sure, 
speedy, and secret methods of communication between co-operating 
forces cannot be questioned, and it should be equally obvious that the 
personnel of an efficient military signalling establishment should be 
possessed of a high degree of technical skill, which is essentially 
necessary to insure that extended use of electrical communication so 
essential between the various commanders of columns and lines of 
campaigning troops. Despite the advisability of experiments and 
improvements for such active service, the Chief Signal Officer j^egrets 
to say that the field -telegraph train of the Signal Corps is practically 
the same now as that used nearly a quarter of a century since. 

Decided improvements in this train are practicable and necessary. 
With advance of mechanical devices, the equipment, battery material, 
instruments, etc., should be more compactly and satisfactorily arranged, 
and, in order that the advantage of a field train should not be too de- 
pendent on a particuljtr pattern of wagon, the special telegraph instru- 
ments and apparatus should be so arranged that t^ey could be in- 
stantly and easily attached in case of necessity' to the standard Army 
ambulance. The wire wagon can safely be dispensed with, provided 
such devices are perfected that the distribution and collection of wire 
can be made from a reel planned so as to fit the ordinary Army wagon. 
In like manner, implements used for planting lances or building fiejd 
lines should be arranged with reference to use and stowing in connec- 
tion with such ordinary wagons as are available for the transportation 
of lances. 

The use of portable field-telephones with an insulated, double con- 
ductor is a method of field communication which should be perfected 
to the highest degree, as being the only possible method suited to battle 
conditions; but unfortunately lack of funds prevents experiments or 
purchases for that particular purpose, so that the office, while familiar 
with two devices, the Knapsack and Eccard, is compelled to confine 
itself to theoretical rather than extended practical knowledge. 
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The system of visual signalling remains the same, with reference to 
flags and torches, as in war time. Efforts are being made, with gradual 
success, to simplify the models of the old and cumbersome flag-kits, 
and to replace the torches by a more satisfactory and economical 
element. To thi^ end the weight and length of staff have been some- 
what reduced, and the regulation flag-kit is supplemented by a small, 
light, practice kit, as being more economical than, and equally as service- 
able as, the regulation outfit for short ranges. Experiments have been 
made, with a moderate degree of success, with the view. of replacing 
the old, crude torch by one made of asbestos or brickwood. The former 
of these patterns was but moderately successful, but the latter has 
proved so satisfactory on experimental tests that probably brickwood 
will be regularly adopted. Torches, however, must largely give way 
in the future to flash lanterns, which not only avoid defects of the 
more expensive torch, but are more compact and simple in operation, 
and are easily effective at greater ranges than the ordinary torch. 

The Oatman flash lantern, now under experiment by the Corps, is 
judged tb be quite satisfactory for limited ranges. In connection with 
night signalling, the office has under consideration a signal lantern that 
is expected to serve for greater ranges than have before been possible, 
in which a very brilliant light is obtained by projecting a spray of oil 
through a spirit flame. 

The requirements of signalling on our western frontier demand 
methods available for greater distances than are possible for flag-sig- 
nals, and in consequence the use of the heliograph is rapidly growing 
at our frontier posts, and has become a necessity for field campaigning. 
The demand for these instruments is far bevond the ability of this 
office to supply, owing to the limited apppropriations lately granted. 
The fact that the greater part of the trans-Mississippi country is favored 
with almost continuous sunshine, renders it certain that this instrument 
for coming years will hold its own in favor and usefulness in that sec- 
tion of our country, while its unequalled range renders it also an ap- 
propriate, if not indispensable supplementary instrument, for use in 
regions less favored in amount of sunshine. The Chief Signal Officer 
has under consideration the construction of a heliograph to combine 
the best elements of the Grugan (as modified by Lieutenant Purssell) 
as well as of the Bigbie and Mance, the last two devices used in the 
English and Indian Army. In constructing a standard heliograph, 
which shall be capable of satisfying the various and difficult require- 
ments imposed by the nature of our service, it is considered most de- 
sirable that repairs for instruments rendered unserviceable in the field 
shall be made certain and practicable by the plan, so successfully carried 
out in the great manufacturing factories of the world, of making every 
like part of the heliographs strictly interchangeable. 

The field-glass and telescope in use in this Service, while well suited 
for each of their special work, do not, in either case, prove satisfactory 
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for general use. To avoid burdening an oflBcer with two glasses, this 
Bureau looks to finally equipping selected parts of the Array with bi- 
nocular telescopes, in which the extensive field of the marine-glass is 
combined with the great powers of the telescope, so that by a slight 
sacrifice of qualities peculiar to each glass the better points of both 
are substantially preserved. 

Lack of appropriations forbids purchases of, or experiments in, 
rockets, signal bombs, or colored lights, most appropriate and impor- 
tant adjuncts to the efficiency of a well-equipped signal corps, and in 
the invention of which devices America has always excelled. 

The question of ballooning has received no attention from the Ser- 
vice beyond the compiling of information for use in case of need. 

The signal tower has been injured by exposure, this office being 
without means to properly care for it. The extensive use of portable 
signal towers is hardly probable in this country, and the necessity for 
further equipment in this direction seems more than doubtful. 

The homing-pigeon as a means of communication has received little 
or no attention from the Service of late years. A stock of these pigeons 
has been generously placed at the disposal of the Chief Signal Officer 
by breeders, and it is intended to make careful experiments during the 
coming year, since such will not entail any considerable expense. 
Careful attention has been paid to these birds both in France and Ger- 
many, so that in the local military centres of each country well trained 
birds, perfectly reliable for distances up to two hundred miles, are to 
be found. The necessity for such dispatch-bearers is not pronounced in 
this country; but with a view to familiarizing the Service with these 
pigeons, as is possible at a nominal cost, the Chief Signal Officer has 
directed that experiments be made from Key West toward Cuba, with 
the expectation, based upon the opinion of experts, that by training 
these birds in flights from the seaward, would enable a United States 
squadron in the vicinity of Havana to communicate rapidly and cer- 
tainly with the naval station at Key West. If such flight is possible 
from Cuba, it could be eventually extended to the Windward Islands, 
even to Nassau. 

As far as possible, the Chief Signal Officer has been kept advised of 
the methods and improvements which are being made in the signal 
corps of foreign armies, not only as regards signalling by flag and helio- 
graph, but also with reference to the best methods of maintaining com- 
munication between the various divisions of an army in the field and 
its commandiag general. The officer in charge of the division of Mili- 
tary Signalling has been charged with the study of foreign organiza- 
tions and appliances, particularly with reference to the construction 
and equipment calculated to best fulfill the varied and important condi- 
tions which active service would entail upon a signal corps. 

Attempts, however, to seriously profit by foreign improvements are 
rendered impracticable by the reduction in appropriations for military 
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signalling,, which now amounts to less than $25 for each military post 
in the country, while there are at this time on file for signal equip- 
ments needed for practice and proper equipment, requisitions to an 
amount exceeding $125 for each military post. In these cases the 
Chief Signal OlBficer is obliged to leave unfilled all but the most urgent 
requisitions, and at times has found himself unable to provide, at 
once, equipments urgently needed for use in the field. 

At present the Chief Signal Officer finds himself unable to care 
even for valuable field telegraph trains which have been bought and 
equipped at the expense of many thousand dollars, and for which at 
present there is even difficulty in obtaining suitable protection from 
the weather, as the commanding officer at Fort Myer, where they 
are stored, has requested the sheds for other use. The regular use of 
these trains would not only keep them in serviceable condition, but 
would render their use at any desired moment practicable, which is 
not possible at present. 

As regards the personiiel for service in the strictly military branch 
of the Signal Corps, there cannot be two opinions that special training 
and drill are necessary to ensure officers and signal men whose services 
can be relied on in the field. As far as the discretion of the Chief 
Signal Officer extended the plan has been followed of supplying mili- 
tary posts to the westward of the Mississippi Eiver with signal stores, 
rather than those to the eastward, since the conditions of active ser- 
vice under which signal work is to be performed are more frequently 
to be expected in the former region than in the latter. The method 
which has been followed in the Army of appointing post signal officers, 
with orders to practice military signalling until the garrison is qualified, 
has been fostered by this office as faithfully as possible, but the results 
can scarcely be considered satisfactory. Although reports received 
indicate, theoretically, that the Army at large is competent to perform 
military signalling, yet experience has shown that such is not actually 
the fact. The Chief Signal Officer needs only to refer to the condi- 
tions which obtained during the Arizona campaign of General Miles 
in the fiscal year endins: June 30, 1886. This general officer had at 
his disposal the whole Department of Arizona, with its posts drilled 
in military signalling (as shown by reports on file), yet at the com- 
mencement of an Indian campaign General Miles found himself com- 
pelled to urgently request, by telegraphy expert signal men to perfect 
his field communications. 

This Service, at an expense of $5,663.53 from appropriations in the 
sundry civil bill, was able at once to furnish, for its work of Army 
signalling, men and appliances which made the service most useful and 
effective, and contributed materially to the speedy and successful 
issue of the campaign. 

The appropriation for signal equipments and stores for the use of 
the Army for the fiscal year ending June 30, 1887, was but $3,000, 
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while the actual necessities of the service required the issue to the 
Army of articles whose money value amounted to $6,484.31 ; the ex- 
cess of $3,500 being supplied from the stock kept on hand for contin- 
gencies. For the coming fiscal year the appropriation is again $3,000, 
but the current needs of the Army demand articles aggregating a 
money value of $13,560, or over $10,500 more than the amount of the 
appropriation. In consequence pf this demand, not only is the appro- 
priation entirely inadequate, but the entire stock of military stores on 
hand will not be sufficient to supply the deficiencies. Since 1873, 
when the surplus amount of signal equipments which had accumulated 
during the war was practically exhausted, until 1883, when the appro- 
priation was materially reduced, the appropriation for the needs of 
the Army averaged $10,350. 

In consequence of insufficient means the Chief Signal Officer has 
also been unable to supply and arrange, as thoroughly and carefully as 

he could desire, the electrical appliances necessary for convenient and 

* 

proper dispatch of practice in connection with the rifle ranges of the 
Army. It is hoped that increased appropriations for military signal- 
ling may be allowed by Congress, so that this very important adjunct 
to the efficiency of tbe Army may be fostered to the greatest possible 
extent. The necessity of properly and immediately supplying troops 
for Indian campaigns with heliographs, obliges the Chief Signal Offi- 
cer to urge strongly, for the current year, a deficiency appropriation, 
and in the interest of target ranges, which are not properly fitted up, 
to no less strongly urge tbe increase of the appropriation for the com- 
ing fiscal year to $7,500, which with strict economy and careful consid- 
eration may possibly be adequate. 

The number of officers under instruction in military signalling dur- 
ing the year has varied monthly, at military posts, from 14 to 51, and 
of enlisted men from 433 to 686. 

It appears evident from the record of this and past years that, in- 
stead of the Army being properly and efficiently drilled -in military 
signalling, there is not an average of an officer to a regiment who is 
competent to transmit signals — by sun, flag, and. torch — day and 
night, except those who have passed through a regular course of ip- 
struction in direct connection with this office. 

The Chief Signal Officer hazards nothing in saying that this condition 
of affairs — where a lack of sufficient training and skill in most instruc- 
tors is supplemented by an evident want of interest in the Army at 
large — must result in the constant deterioration of the efficiency of 
instruction in military signalling throughout the Army. The only 
remedy for this is to be found in the detail of an officer of the Signal 
Corps with a small number (say four or six) of men, as instructor at the 
great schools of the Army, at Fort Leavenworth, Fort Monroe, and 
Fort Eiley. One officer of the Signal Corps would be sufficient to 
give this instruction^ as he could be quartered at the school where 
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the largest number of oflScers were stationed, and could perform his 
duties of instruction at the other schools at such periods of the year 
as would least interfere with special studies. In order that the effici- 
ency of officers at large should be tested from time to time, an officer of 
the Signal Corps should be detailed to visit the larger posts of the Army 
for the purpose of inspection and examination, as to the condition and 
efficiency of military signalling. 

While the retention in service of men well skilled in military signal- 
ling enables the Chief Signal pfficer to now meet any ordinary demands 
made upon him, yet it is evident that, unless drill in military signalling 
be carefully kept up under charge of officers peculiarly interested in 
the Service, two or three years will And the entire Army without a 
party in it properly skilled in the use of modern appliances. The 
maintenance of sigual drill as at present throughout the Army, while 
subserving a most UvSeful purpose in forming a body of partly skilled 
men who, under the care and drill of an experienced officer, could soon 
be fitted for any service, can by no means be considered a proper sub- 
stitute for a small but thoroughly efficient signal corps. But the offi- 
cers of the Signal Corps themselves, deprived, as they now are, of all 
means of regular instruction and drill, will soon become unfitted for 
practical work under difficult conditions ; a state of affairs which should 
be guarded against. A few 3 ears since the Signal Corps of our Army 
was the most efficient in the world, but now, while foreign govern- 
ments, impressed with the importance of such service, increase and im- 
prove means of signalling, the United States diminishes and neglects it. 
'This system of dependence on the Army for officers and signal men, 
which operates only indifferently in time of peace, is open to the fatal 
objection that even should the officers and men be thoroughly instructed 
(which is impossible, however, under present conditions), that in time 
of war the attention of the Army, especially the officers, would be nat- 
urally devoted to its legitimate work in its specialty of arms, and in 
place of an efficient force for signalling would exist the necessity of 
creating a new body out of new material. 

The records show that less than one officer out of eight of the line of 
the Army has received any instruction in signalling during the year; 
less than one in fifteen one hour's instruction monthly, even in the 
most elementary branches. Over one-eighth of the officers instructed 
have had no field practice, and less than one-fifth of the whole have 
had night practice, while only four officers in the Army out of one hun- 
dred and fifty- three instructed have been drilled with flag, torch, and 
heliograph. There are no less than nine regiments in which no officer 
has received instruction during the year, six other regiments in which 
one officer, only, has been instructed, and seven regiments in which two 
have been instructed. 

It thus appears that in nearly one-quarter of the regiments of the 
Army no instruction has taken place, and ih one-half practically ^one. 
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Out of one hundred and eleven posts, eighty-five have neglected 
instruction one or more months; twenty-three, six or more months; 
and at two posts no instruction has been had during the year. 

2d Lieutenant B. M. Purssell, Signal Corps, Assistant, was relieved 
March 22, 1887, from charge of the Division of Military Signalling by 
1st Lieutenant E. E. Thompson, 6th Infantry, Acting Signal Officer, 
who remained in charge at the end of the year, and whose valuable 
report forms Appendix !N'o. 1. 

METEOROLOGICAL WORK. 

The duties of a civil character which, by law, are to be performed by 
the Chief Signal Officer of the Army, under the supervision of the 
Honorable Secretary of War, have naturally engrossed the greater 
part of the time and energies of the officers and men of the Signal 
Corps. 

The death of the chief of the service, and of the officer who managed 
for many months the Stations Division— in many respects the most 
important division of the Service — necessarily left the successors of 
these officers at a disadvantage, particularly as the sub-appropriations 
for telegraphic reports, for the mileage of officers, and for the trans- 
portation of men, were practically exhausted. This embarrassing and 
critical condition continued for the last seven months of the fiscal year, 
as the possibility of relief from Congress failed, owing to the Defici- 
ency Bill not becoming a law. 

Assuming charge, as the present Chief Signal Officer did, under the 
trying conditions just enumerated, he found the Service subjected to 
many restrictions, which hampered his action and materially impaired 
the efficiency of the Service. The failure of the Deficiency Bill, which 
would have remedied these defects, necessitated the cutting off of many 
reports which for years had been regularly distributed in the interests 
of agriculture, commerce, and navigation. That these reports were 
really deemed of great public value was most conclusively shown, not 
only by the comments of the press, but also by the action of the boards 
of trade and chambers of commerce of Boston, New Orleans, Saint 
Louis, and other smaller places, which organizations proposed to assist 
the service in this emergency, as did also the Saint Louis Globe and 
Cincinnati Commercial Gazette ] but when such generous and public- 
spirited offers were declined, they paid from their own funds for the 
transmission of selected special reports, which they gave to the general 
public of their respective localities. 

The inability of the Chief Signal Officer to move any man of his 
command during the last six months of the fiscal year, proved most in- 
jurious to the efficienc}' and discipline of the Service. In one case at 
least, the death of an observer was due to his retention, contrary to 
medical advice, at a station from which the Chief Signal Officer was 
unable legally to move him. In special instances, where the inclina- 
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tion of the men coincided with the interests of the Service, the Chief 
Signal OflBcer was able to make certain changes of station with the 
proviso that the journeys should be made at no expense to the United 
States, and that the cost should be borne by the observers moving. 
The limited interchangeability of sub-appropriations, elsewhere recom- 
mended, would have obviated such an unfortunate condition of this 
branch of the public service. 

WEATHER FORECASTS, COLD- WAVE AND STORM WARNINGS, 

Weather forecasts, cold-wave and storm warnings have been issued 
regularly during the year, and so continuous and efficient has been the 
telegraphic service, that in noi instance has this office failed to put 
forth its regular predictions. There has been a growing demand for 
these forecasts, which indicates in a striking manner the confidence 
which, despite occasional errors, is placed by the general public in the 
accuracy of these predictions. 

The plan of limiting the predictions to states instead of larger arbi- 
trary districts has proved most satisfactory to the general public, 
though entailing greater labor on the Service and demanding a higher 
degree of prompt and accurate judgment from the predicting officer. 
In some cases the state, when a large one, has been divided into sec- 
tions. The Chief Signal Officer has been strongly urged to furnish 
special predictions for cities, towns, and corporations, a work which 
so far this office is unable to satisfactorily undertake, owing to the 
limited time which elapses between the receipt of the telegraphic 
reports and the hour at which the predictions must be issued to the 
general public. The Chief Signal Officer hopes, however, during the 
ensuing year to make arrangements which, in addition to providing 
the Northwest with more accurate warnings of coming cold-waves, will 
also furnish the great centres of population with special predictions. 
This latter want, however, has been met to a certain extent through 
the enterprise of the New Yorlc Herald and Tribune for Kew York, and 
the Commercial- Oazette for Cincinnati, which, having meteorological 
editors, supplement the general predictions of this Service with special 
prognostications for the country immediately adjacent to these cities. 
The Blue Hill Observatory, near Boston, has also, through the enter- 
prise of Mr. L. Eotch, furnished supplementary predictions for south- 
eastern Massachusetts. As is shown, elsewhere, the Indications 
Officer gives but a minute to each state, jso that it is reasonably to be 
expected that the meteorological experts of these papers and institu- 
tions, having relatively much more time and the same reports at their 
disposal, should make local predictions with greater accuracy than is 
done by this Service, since the work of predicting is based on scientific 
knowledge and principles accessible to .every student of meteorology. 
Comparisons between the work of the central office and these special 
preditions are not, howeve», always to the disadvantage of this office, 
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for what the amateur meteorologist gains in increased time for deliber- 
ation and diminution of territory to be predicted for, is probably com- 
pensated for by the greater experience of such predicting officers as 
have applied themselves solely to this work. It is hoped, however, 
that continued special interest and prolonged research in meteorology 
may enable local experts to issue predictions for circumscribed areas 
so much superior to those of this office that they will entirely satisfy 
the public needs. Such an end would be most desirable, not only in 
the interests of the general public, but in relieving the overtaxed 
Indications Officer from the excessive amount of work which now 
devolves on him. It may be added that although the general indica- 
tions of this Service have become its* marked feature, and is that part 
of its duties which is best known by the general public, yet such duties 
are supplementary and voluntary, since there is no law that entails 
this work upon the Service, which was originally organized simply to 
indicate the approach and force of storms. 

The tri-daily indications are now issued for a period of thirty-two 
hours, so that they hold good for twenty-four hours, or more, from the 
time th^y reach the general public. This increase in the length of 
hours, while manifestly in the public interest, has naturally resulted 
in a reduced percentage of verification, as might be expected 5 the 
diminution from such cause amounting so far to seven per cent. It is 
thought that with carefully selected indications officers the diminution 
in accuracy which has resulted from an increase in time, may be 
eventually compensated for by increased skill through study, research, 
and practice. The difference of successful percentage between pre- 
dicting officers is very marked, as is shown by the fact that between • 
the general standing of the best predicting officer and of the poorest 
there is a difference of 13.7 per cent. It is thus to be seen how greatly 
such public interests as depend upon accurate forecasts, must be bene- 
fited or prejudiced by any action which tends to either raise or lower 
the standard of efficiency of these officers. 

It has been a subject of complaint that the indications of this Ser- 
vice have not improved to the extent expected, and since the statement 
has been officially put forth that the indications are made by the same 
officers who have made them for years, it is presumed that the public 
labors under this same misapprehension. Such is not the fact, as 
within the past three or four years the relief of the old officers detailed 
from the line of the Army.hasr been forced upon the Chief Signal 
Officer by legislative action. In consequence, it followed that the 
young officers of the Signal Corps, who have only within the past year 
or two received any extended instruction in meteorology, have been 
assigned to this important duty. Within the past year three officers 
have necessarily been assigned to indications work who never before 
have performed duty of this character. It consequently follows that 
through restrictive legislation the Chief Signal Officer finds himself com- 
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pelled to permit the new officers to serve their apprenticeship in predict- 
ing at th^e expense of the whole country. It has occurred, as might be 
expected, that the novices in the work at times made errors that sub- 
jected the Service to criticism, which, well merited in such cases, can- 
not be considered valid criticism of the methods followed by the Ser- 
vice. It follows, too, that not every officer who satisfactorily performs 
practice indications work is well qualified for actual work. Not only is 
the predicting officer weighed down with a strong sense of responsi- 
bility in the performance of this difficult and vastly important work, 
but he is also required to decide with as great degree of accuracy in- 
stantly, as though he had ample time at his disposal. The officer, as 
a rule, predicts for forty different districts, for which three elements, 
temperature, weather, and wind must be determined. As the time for 
these predictions is strictly limited, it necessarily follows that each 
state or district receives less than sixtv seconds' consideration at the 
hands of the indications officer, and each element is predicted with not 
over twenty seconds' consideration. Officers who have done creditable 
practice work have not infrequently failed when called upon to decide 
instantly and officially future weather conditions for the whole country. 

The percentage of successful indications for the year ending June 
30, 1887, will be found in Appendix Ko. 2. The general percentages 
have been : for weather, 74.5; wind, 69,1 ; temperature, 74.4, a general 
average of 73.9. It should be understood that in determining the gen- 
eral average the weather is given the weight of 5, temperature 4, 
and the wind of 1; a method inaugurated by my predecessor. In 
determining their weight, these elements have been considered with 
reference to the importance laid upon them by the general public. 
For comparative purposes there should be added to this general per- 
centage of 73.9, 7 per centum, such having been satisfactorily deter- 
mined as the degrees of decrease in accuracy, caused by the extension 
of the period of prediction from twenty-four to thirty-four hours, which 
would give, in comparison with former standards and records, a per- 
centage of 80.9. While this result is disappointing to the Chief Signal 
Officer, the reasons therefor have been clearly set forth elsewhere. At- 
tention may be invited to the fact that (excluding the Pacific coast 
region) the highest percentage ever made by this Service was in 1883, 
when the percentage was 89.1, at a time when the few officers, finally 
selected from a large number of detailed ai)plicants, performed in the 
most creditable manner the indications work of this Service. 

The unfortunate experience of this office in late years, as regards the 
character of its predictions, illustrates strongly the inability of even 
the best inspectors, who are entirely unfamiliar with the work of this 
Service, to pass intelligently upon work of this character. In Miscel- 
laneous Document 39, Senate, 47th Congress, 2d Session, will be found 
a report from the Inspector General of the Army, setting forth the lack 
of willingness of meteorological experts to communicate the methods 
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of their work to inexperienced officers, as though the science of success- 
ful prediction was a secret handicraft requiring initiation, an^not the 
accurate discernment of peculiarly susceptible minds, which, by long 
experience and careful training, have become imbued with certain in- 
tricate meteorological knowledge. The basis on which rests their judg- 
ment is known to all scientific men, but their skill of correct judgment 
is in no manner communicable to others. It is no more possible for an 
indications officer of high standing to make another person a good 
indications officer than it is for a successful doctor to communicate to 
others his own great skill of diagnosing hidden diseases. The detailed 
records of this office show how necessary is experience for success in 
predicting, and it has always followed that after a considerable lapse 
of time in which no work has been done, an indications officer re-com- 
mences work less successfully and with a very reduced percentage. 
How essential practice is to success is shown by the comparison of the 
work years since, when officers continued steadily on this work, with 
the results of late years, when changes have been frequent and the 
course of work necessarily broken. The percentages for seven fiscal 
years have been : 1881,86.9; 1882,87.6; 1883,89.1; 1884,86.5; 1885, 
84.4; 1886, 86.0; 1887, 80.9. The table of percentages shows that in 
such proportion as officers of long experience and high standing have 
been relieved from signal duty, to be replaced by those of less experi- 
ence and training, just to that extent the character of the Service, as 
shown by the verifications, has decreased. If the country is to have 
the utmost benefit which can be derived from a bureau of this kind, it 
must be by ensuring that the officers who make these indications shall 
be men of training and experience, with a decidedly scientific bent of 
mind. Such a condition of affairs the Chief Signal Officer believes can 
only be obtained by reorganizing the Corps, and supplementing such 
reorganization by a system of temporary detail of selected officers of 
the Army, whence vacancies in the permanent officers of the Corps 
should be drawn by competitive examination from such candidates as 
would show the most decided aptitude for work of this character. It 
is no reflection upon the standing, scientific knowledge, or general 
ability of any officer that his success in work of this kind, demanding 
special aptitude and mental bent, should be only moderate. There 
are several officers in this Corps who give promise of success and future 
high standing in predicting and other important work, but there are 
others whose abilities are of such a quality that they can never be of 
marked value, but are on the contrary a detriment to the Service, and 
should be transferred elsewhere without prejudice to their standing or 
commissions. Doubtless their anomalous position, without hope for 
the future, has had its effect on some of these officers. 

New and more rigid rules have been devised for determining the per- 
centage of accuracy of the predictions, and the instructions governing 
the Indications Officer have been revised. In order that the public 
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may have the benefit of positive declarations, all ambiguous and doubt- 
ful terms have been forbidden, while others have been narrowed in 
their application. While these rules may possibly result in lowering 
the percentage of successful verification for the coming year, yet it is 
believed that the public interests will be better subserved by positive 
predictions dev^oid of ambiguity. 

In connection with the subject of Indications, the Chief Signal OfiBcer 
feels obliged to invite the attention of the Honorable Secretary of War 
to the necessity which exists for reports from the West Indies stations 
during the hurricane season, from the 15th of July to the last of October. 
The discontinuance several years since of these important stations, and 
the absence of meteorological reports south of Key West, has on more 
than one occasiouvmisled the Indications Officer, and prevented timely 
and satisfactory warning of the Gulf ports against approaching hurri- 
canes. Within the present season- the advance of a hurricane which 
did great damage to shipping at Barbadoes, and was exceedingly severe 
in the centre of the Gulf of Mexico, could not be satisfactorily deter- 
mined for lack of such reports outside of the United States, and so 
obliged this Service to send out general warnings for all the Gulf ports, 
instead of confining them to a particular portion of that sea. The first 
information of this cyclone came to this bureau from private sources — 
the Maritime Association of New York. 

The appropriation of a moderate amount, say $1,500 annually, for 
the salaries of observers in Cuba and the Windward Islands, would 
result in material benefit to the maritime interests of the country. The 
Gulf and south Atlantic coasts are visited by few other storms than 
these violent hurricanes, which at times work so much devastation and 
injury, and such sections of the country should have the benefit of 
these reports. 

The Chief Signal Officer has to acknowledge the courtesy, valuable 
advice, information, and assistance which Padre Benito Vines, S. J., 
of Havana, Cuba, has always extended to this Service in connection 
with the advance, passing, and prediction of hurricanes. 

It is understood that the authorities an the various islands of the 
Antilles propose maintaining a series of meteorological observations 
in the interest of hurricane predictions^ so that co-operation sufficient 
for all practical purposes could be obtained from these authorities for 
the moderate expenditure proposed. 

STORM SIGNALS. 

During the current year there have been 1,510 storm signals of all 
kinds ordered, of which 1,034, or 68.5 per cent., have been verified. 
This percentage is the lowest for years, and the causes therefor are 
those set forth in treating the subject of indications of this Service. 

It should be known in this connection that the quality or bent of 
mind for the successful ordering of storm signals is slightly different 
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from that requisite for the mere forecasting of weather and tempera- 
ture, so that great success in both classes of work is not always 
obtained. For successful ordering of storm signals, a naturally sound 
judgment and extended meteorological knowledge must be supple- 
mented by long and varied experience. In no part of the work of this 
Service does theory need more to be reinforced by practice. The 
detailed table of signals forms Appendix No. 3. 

That portion of the joint resolution of February 9, 1870, under which 
the Service was organized, which looked to the prediction of the force 
of storms, has never been attempted by this oflSce. The Chief Signal 
Officer feels, however, that the difference in the force of storms is so 
great that the maritime public has the right to demand such service, 
and so has in view the early display of signals which will not only 
indicate whether the storm is to be light or severe, but also show 
whether winds are to come from a special quarter and — a matter at 
times of great importance — whether the storm-centre is approaching 
or has passed the station. 

PACIFIC COAST LEATHER FORECASTS. 

2d Lieutenant J. E. Maxfield, Signal Corps, Assistant, was in charge 
at San Francisco at the end of the year, having relieved 2d Lieutenant 
W. A. Glassford, Signal Corps, Assistant, on January 10, 1887. Lieu- 
tenant MaxfieUVs report forms Appendix No. 4. 

Weather forecasts for the Pacific coast have been Jssued with regu- 
larity twice each day for the past fiscal year. These forecasts have 
been distributed in California and elsewhere on the Pacific coast 
through the agency of the Associated Press, and points not reached 
by the Associated Press have been warned by the Service in case of 
rain during the autumn and early winter, since the occurrence and 
extent of the first rains are matters of the utmost importance to the 
fruit and raisin growing districts of California. Thesje warnings dur- 
ing the past year were instrumental in saving a large amount of fruit 
from injury, as evidenced by the many testimonials which have been 
submitted to the indications officer by the parties concerned. 

The percentage of success in forecasting has been as follows: 
Weather, 84.1 ; wind, 72.0; temperature, 73.4; general, 78.5. 

The display of signals has been continued with satisfactory results. 
While storms upon the Pacific coast are rare, yet they are at times 
severe, and coming, as they do, from the ocean, the difficulty of early 
warnings is materially increased. The injury to the cables in the 
Columbia Eiver and at Tatoosh Island has materially interfered with 
the accuracy of storm warnings and predictions, since these cables 
reach points at which indications of coming storms are first reported, 
and from which reports are essential to make correct predictions. 

Warnings for the storm of April 11, 1887, wcr<3 sent to Port Angeles, 
Washington Territory, but this office had not been able to maintain 
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regular consection with Tatoosh Island for the display of signals, so 
that a ship pnt to sea in the face of, and in ignorance of the coming 
of this storm , whereby the vessel was lost. The restoration of the cable 
permits the early establishment of a station at that point. 

In addition to the current work of indications, the officer in charge 
has collected and partly tabulated a large amount of meteorological 
data from voluntary stations on the Pacific coast. The distribution 
and changes of temperature as shown by these reports are valuable,' 
but in California the distribution of rainfall is of special im- 
portance, particularly with reference to the different months of the 
year. Besides his other work, the officer on that coast has received and 
sent more than 1,100 communications, and has handled and discussed 
nearly 4,000 meteorological forms. The limited appropriations for rent, 
&c., of offices^ has not permitted the Chief Signal Officer to furnish 
Lieutenant Maxfield with suitable furniture for his office, nor with 
proper messenger service. 

Interest in current meteorology has steadily increased on the Pacific 
coast, and in cases where regular stations could not be opened, offers 
have been made by Mr. DeYoung, of the San Francisco Chronicle^ 
to supplement the regular stations by others maintained at bis pri- 
vate expense. In such cases this office has agreed to supply the in- 
struments and pay for telegraphing the reports, leaving the private 
stations on the same footing as other voluntary stations, except that 
the data therefrom will be received daily by telegraph instead of 
monthly by mail. 

COLD WATES. 

The system of cold-wave warnings has continued in successful opera- 
tion, to the general satisfa<^tion and frequently great advantage of the 
public, whose confidence has been justified by the large percentage of 
successful warnings. The general public are coming to understand the 
exact meaning of the term ^' cold wave," which implies that the tem- 
perature will fall below (45) forty-five degrees, and that in twenty- 
four hours an abnormal fall of fifteen, or more, degrees will occur. 
The important advantages which result from knowing sixteen to twenty- 
four hours in advance that the temperature will be lower by fifteen 
degrees or more, apply not only to agricultural, horticultural, and 
business interests, but also affect the personal comfort of thousands, 
and at times the health and life itself of hundreds. The importance 
of early and successful forecasts of cold waves is the greatest perhaps 
in the Great ]S*orthwest. In order to meet the needs of that section of 
the country, and to comply with the earnest applications from citizens 
and corporate bodies of great vested . values, the Chief Signal Officer 
has under consideration the plan of stationing an indications officer 
at Saint Paul, Minnesota. This arrangement would enable that officer 

to receive bii^ reports on m average of an hour earlier than in Wftsb* 

a 
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iogton, and woald farther enable him to send oat warnings of cold 
waves in that section from two to five hoars earlier than is now done. 
A warning earlier by two or three hoars, while not of special import- 
ance east of the Mississippi Eiver, is, however, to the coantry of the 
Northwest, where the earliest signs of a cold wave are rarely more than 
twelve to sixteen hoars in advance of its fall predominance. The sta< 
tioning of an officer in the Northwest, who conld make predictions for 
four or five states for the winter and spring months, wonld also relieve 
to a considerable extent the overtaxed indications officer of the central 
office. Daring the summer months the officer at Saint Paal would be 
available for inspection purposes, at a somewhat less expense than now, 
when his station is at Washington. 

At the end of the year the number of Signal Service stations author- 
ized to display cold- wave warnings was seventy-seven. 

The number of cold- wave signals displayed during the year has been 
541, of which 425, or 78.6 per cent., were verified ; a gratifying result, 
though not as satisfactory as the Chief Signal Officer could wish, or 
as the public has a right to expect from this Service. Many other 
signals, not marked as successful, were followed by abnormal falls of 
temperature of from 10® to 14P. 

WEATHER SiaNALS. 

The weather forecasts prepared at 1 a. m., and running for twenty- 
four hours from 7 a. m. each day, have failed in many places to 
promptly reach the general public, owing to the necessity of local 
papers going -to press before these indications can be received. In 
consequence this office has been strongly urged to disseminate gener- 
ally its indications by telegraph. The Chief Signal Officer, on assum- 
ing charge, continued the service which was in vogue until the failure 
of the Deficiency Bill left the Bureau without means to longer continue 
it. Since the end of the fiscal year the Chief Signal Officer, while recog- 
nizing the necessity for liberal action, was unwilling to continue the 
former unsatisfactory arrangement. His- alternate propositions have 
been met by liberal concessions on the part of the Western Union 
Telegraph Company that will enable this office to perfect arrange- 
ments which promise to give general satisfaction. 

It is evident that the Government should not be put to the expense 
of displaying signals at every town or city throughout the United 
States, especially as the weather conditions are so generally made 
known through the metropolitan newspapers. In special cases, how- 
ever, where private individuals or corporations are willing to make 
liberal expenditures necessary for the purchase of flags, and promise 
to regularly display weather signals for the common benefit, and where 
the associated press and newspapers fail to furnish the public with 
weather indications in reasonable time, the Chief Signal Officer has 
ftrranged to have the iodieatious distributed at a uomiual cost to the 
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Government. This distribntion provides that the party interested 
shall make his own arrangement with the telegraph company for de- 
livery, and that the Government shall be at no expense in any way for 
the display, and that the recipient shall also furnish this office with 
reports on the accuracy of the indications thus received. 

It is probable that during the new fiscal year the number of such 
voluntary stations displaying weather signals for the benefit of the 
general public will reach between seven and eight hundred. 

WEATHER CROP-BULLETIN. 

The Chief Signal Officer has also instituted a new feature of the 
Service by issuing each Sunday morning a bulletin showing the effect 
of the weather, for the previous seven days, on important growing 
crops, especially corn, cotton, hay, tobacco, and wheat. From the 
many commendatory letters which have been received from interested 
parties, it is evident that these bulletins supply a long-felt want. An 
edition of two hundred copies was first issued, which has necessarily 
been increased, in response to demands from interested parties and 
corporations, to four hundred copies. The same policy has been pur- 
sued in the distribution of these bulletins as with other publications 
of the office; the Chief Signal Officer, desiring to supply the actual 
wants of the community as far as may be possible, has constantly im- 
pressed upon the observers the importance of restricting the gratui- 
tous issue of bulletins or publications to such parties as desire them 
for practical or scientific purposes, and not for mere curiosity or tran- 
sient interest. 

In publishing the weather-crop bulletin the Chief Signal Officer has 
carefully refrained from trenching or interfering in any way with the 
field of work pursued by the Agricultural Department. An unsuccess- 
ful effort to obtain the co-operation of the Honorable Commissioner of . 
Agriculture, in connection with this bulletin, was made, but that 
official did not think it was possible for him, under existing conditions, 
to furnish in advance information for consolidation with weather data. 
It is probable that such decision was better for the public interest; 
the question of acreage and actual condition are quite different sub- 
jects from excesses or deficiencies of temperature, sunshine, and pre- 
cipitation. 

In order to extend the usefulness of the bulletin for the coming year, 
the Commissioner of Agriculture has been asked to state, as far as 
may be possible, what conditions of temperature, moisture, rainfall, 
and sunshine are requisite to perfect the different staple crops in vari- 
ous parts of the country. Such information, when furnished, will be 
an excellent basis for the use of the general public, and, together with 
this system of weather bulletins showing the excess and deficiency of 
meteorological elements for short regular periods, must prove impor- 
tant factors in determiaing in advance the probable yield of the great 
stapl99 of the country, 
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A careful study of such meteorologicftl conditions, united with a 
knowledge of the character of the soil of various sections, would in- 
evitably result m satisfactorily defining the limits within which any 
particular crop could be profitably cultivated. A sample copy of the 
Weather Crop Bulletin, with circulars and instructions relative 
thereto, will be found in Appendix "No, 5. 

SPECIAL BULLETIN . 

Supplementary to the regular iudications, special bulletins have 
been issued whenever the weather conditions in any section of the 
country demanded special notice. These bulletins gave warnings of 
approaching frost, severe and sudden falls of temperature, dangerous 
floods, and the probable movement of cyclonic and other dangerous 
storms. The special bulletin formerly issued on the first of the month, 
which gave the means of temperature, total percentage of rainfall, 
witb other data, for the preceding month, was continued a part of the 
fiscal year, but has been discontinued, since the weekly publication of 
the weather crop-bulletin, mentioned elsewhere, has rendered the 
monthly publication unnecessary. 

THE WEATHER REVIEW AND INTERNATIONAL BULLETIN. 

The Weather Review and the Summary of International Meteorology 
have appeared monthly during the year. The publication of these re- 
views is necessary in connection with the current work of this Service, 
and, in addition to proving an economical method of presenting the 
data collated by this Service in a suitable form for study and reference 
in connection with the current work of predictions, has proved most 
valuable and interesting to meteorologists and others. About a thou- 
sand meteorological reports have been received and used monthly in 
connection with the United States Monthly Weather Review; while 
additional reports from three hundred and ninety-six land stations 
have been collated for the International Summary, together with re- 
ports from about 739 vessels. The Chief Signal OflScer, realizing the 
impossibility of longer carrying out the promises made by his pre- 
decessor (General Myer) to international co-operating observers with 
reference to the publication of the simultaneous observations, agreed 
upon at the Vienna Meteorological Conference, decided to formally dis- 
continue the collation and publication of these reports at the end of the 
present calendar year. While the reduction of the appropriation for 
printing and restrictive legislation has prevented, much to the regret 
of the Chief Signal Officer, this office from publishing, as in past years, 
the full data and daily chart of this valuable and unparalleled set of 
observations, yet it is gratifying to note that the hearty co-operation of 
foreign governments and individual observers has brought together 
such a valuable amount of synchronous data. In order that these ob< 

wrywS| vbQ bsye pofltrjbq(;0i| so liberally of ih^lv iim »ncl meaiis to 
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render this series a success, may profit by the ten years' observations, 
the Ohief Signal Officer has decided to prepare (in addition to the 
monthly maps) the mean pressure, mean temperature, prevailing 
winds, and average storm-tracks on charts for eacl]P month of the year, 
which shall show the international ten-year normals for pressure, tem- 
perature, wind-direction, and storm-tracks. The preparation of these 
charts serves as a valuable study to the officers engaged on this work, 
and it is more than probable that the experience and study gained from 
an examination of the movements of the storm-tracks over the whole 
northern hemisphere, and the movements of the atmosphere from 
month to month, will be productive of beneficial results by better quali- 
fying the indications officers for the work of this Service. It is only by 
discussions of the monthly means for prolonged periods of time, and 
over extensive areas of the earth's surface, that the world can hope to 
arrive at long-time predictions, and the appearance of these pressure 
charts will be looked forward to by the Chief Signal Officer with con- 
siderable interest, as strengthening or weakening the assumption put 
forth in the meteorological report of the Lady Franklin Bay Expedition, 
wherein the movements of high areas of pressure by months are 
shown to have a regular progressive movement over the whole northern 
hemisphere. In connection with the preparation of these charts, this 
office has been able to outline very clearly the limits of ice dangerous 
to navi gation of trans- Atlantic vessels. The examination of these charts 
for a series of years permits the navigator to determine with consider- 
able accuracy the approximate path of safety during the prevalence of 
icebergs and ice-fields. Another favorable resul t has been the discovery, 
by Sergeant Garriott, Signal Corps, that the dense fogs of Newfound- 
land, so vexatious and dangerous to all trans- Atlantic vessels, bear a 
definite relation to the storm-centres which pass from New England and 
the Saint Lawrence Valley eastward over the Atlantic Ocean. It now 
seems probable that the investigations which are being continued on 
this subject will soon result in this Service being able to predict, with 
very considerable accuracy, several days in advance, the coming of 
these fogs, so that steamships leaving American or European ports, 
being warned, may pass southward of the fog-belt and avoid delay and 
danger. 

TORNADOES AND THUNDER-STORMS, 

The Service has continued the work of collecting data relative to tor- 
nadoes and other violent local storms, for record and discussion, and a 
brief summary of the results of such study and investigations have 
appeared monthly in the Weather Eeview. Although there has been 
considerable presstire upon this office with a view to prediction of tor- 
nadoes, yet the Chief Signal Officer feels that neither the present con- 
dition of the science of meteorology nor the practical needs of the 
country would justify such forecasts. So almost infinitesimal is the 
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area covered by a line of tornado iu comparisou with the area of the 
state in which it occurs, that even could the Indications Officer say 
with absolute certainty that a tornado would occur in any particular 
state or even county, it is believed that the harm done by such a pre- 
diction would eventuaUy be greater than that which results from the 
tornado itself. The Service goes as far as i« deemed proper in predict- 
ing from time to time that conditions are favorable for severe local 
storms. 

The question of thunder-storms has been so fully and thoroughly ex- 
amined into by Professor Davis, Secretary of the New England Mete- 
orological Society, who has enlisted the co-operation of several hun- 
dred voluntary observers in New England, that this Service feels that 
the investigations made by this able meteorologist are more full and 
complete than other pressing necessities of this Service permit to be 
done by this office. In consequence, since the publication of memoirs 
by officers of this Service cannot be made save by the direct order of 
Congress, it seems advisable to confine work in this direction to giving 
the Kew England Meteorological and other societies the heartiest and 
fullest co-operation in investigations of thunder-storms, sea- winds, and 
other important meteorological phenomena. 

FARMERS' AND RAILWAY BULLETINS. 

The only station which published the Farmers' Bulletin was discon- 
tinued, owing to the lack of appropriations and the failure of the defi- 
ciency bill on March 4th. Other means of reaching the agricultural 
population at a smaller expense decided the Chief Signal Officer to 
make the discontinuance of this station permanent. 

The railway bulletin service has been decreased considerably during 
the yearj its work being substantially replaced by the labors of the vari- 
ous state weather services and the plan of co-operation adopted by the 
Chief Signal Officer with reference to them. Several railways continue 
the service, however, and it proves in these cases, as before, a rapid 
and generally satisfactory means of disseminating the indications. 
This office continues to furnish indications and forms for displaying 
them to any railway which desires to co-operate with this Bureau. As 
the service is voluntary and unpaid, it is found often the case that 
operators neglect to post the bulletins with that regularity which the 
important character of the work calls far, 

FOREIGN WEATHER SERVICES. 

The Chief Signal Officer has faithfully carried out the arrangements 
authorized by the Honorable Secretary of War, which assured Pro- 
fessor Mascart, director of the Central Meteorological Office of Paris, 
that France and England should have the hearty co-operation of the 
United States Signal Service in the transmission of such weather dis- 
patches as would benefit the meteorological services of those countries. 
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Throngh the grataitoas co-operatiou of shipmasters^ this Service has 
been able to gain a fairly accurate knowledge of the weather condi- 
tions prevailing over the great storm region of the North Atlantic, 
and sach data, in connection with the weather conditions of the 
United States, are cabled each night to Professor Mascart, at Paris. 
The cablegram contains the synchronous observations, storm gales, 
derelict wrecks, and dangerous ice noted for the previous five days by 
steamers arriving on the day in question. Not only is this informa- 
tion appreciated by the Meteorological Offices of Paris and London, 
but shipmasters of all nations express the greatest satisfaction at the 
successful eflForts of this Service in bringing together and publishing 
promptly detailed information as to the existence and location of fog, 
ice-fields, and wrecks, since such information enables them to shape 
their westward course from England and Prance with greater safety. 
This information has, so far, been collected and telegraphed at the 
expense of the English and French governments ; but in view of the 
hearty * and generous co-operation which these nations have always 
extended in any scientific matters of interest or value to the United 
States, it is recommended that the attention of Congress be called to the 
propriety of making an appropriation for this service, which would 
scarcely amount to a thousand dollars a year. It must not be consid- 
ered that this information is of value to foreign governments alone, 
since the forecasts based on these reports, made in London, are con- 
sidered of sufficient importance and value to be telegraphed in full to 
the New TorJc Herald, by which newspaper they are published for the 
benefit of mariners in general. 

STATE WEATHER SERVICES. 

Particular attention is invited to the careful and interesting report 
of 1st Lieutenant H. H. C. Dunwoody, 4th Artillery, Acting Signal 
Officer, which forms Appendix No. 5. Lieutenant Dunwoody's intel- 
ligent and unremitting attention to these services merits hearty com- 
mendation. 

The Chief Signal Officer is gratified to report a marked progress, 
both in the efficiency and extent of the state weather services and 
co-operating meteorological societies of the country. In addition to 
the New England Meteorological Society, there are nineteen state 
weather services, of which there have been established during the 
present fiscal year New Jersey, Pennsylvania, North Carolina, South 
Carolina, Mississippi, Nevada, and Colorado, while the services of 
Michigan, Indiana, Kansas, and Nebraska have been reorganized. 
Efforts are also being made to organize co-operating services in Cali- 
fornia, New York, Oregon, and Wisconsin. 

These state organizations play a most important part, not only in 
contributing a large amount of gratuitous data which beneficially sup- 
plements that of the national service, but also in supplying special 
data for their respective states. Some of them have also been most 
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useful to their different localities in promoting the rapid and extended 
distribution of the indications to such communities aa otherwise would 
receive them too late for current practical benefit. 

As Professor Cook, director of the Kew Jersey service, has said, 
these organizations will tend to improve the accuracy of local and 
national forecasts, will provide agriculturalists with extended and valu- 
able local meteorological means, ensure that engineers be better 
informed as to the character and amount of benefits and injuries which 
may result from rainfall, and will inure to the benefit of physicians 
and their patients with respect to such diseases as are affected by 
meteorological conditions. 

In addition to the practical advantages thus enumerated, may be 
added the benefit which the general service receives from investiga- 
tions carried on by state weather services or meteorological societies, 
which result in improving the work of the national service. In this 
respect may be mentioned the work done aud invi^stigations under- 
taken through the intelligent direction of the New England Meteoro- 
logical Society, the Iowa, Indiana, and Ohio services, and others. 
These organizations have attracted the attention and engaged the 
hearty co-operation of many intelligent observers, some of them gentle- 
men of leisure, whose pursuit of the study of meteorology must ulti- 
mately work benefit to these services, and by their stimulating influ- 
ences contribute to the high character and standing of the national 
service. 

The Chief Signal Officer has pursued, and will continue to pursue, 
towards these services the policy of a hearty co*operation, as far as the 
means of this Service and the tenor of legislation will permit. 

The policy of strict non-interference with such organizations, unless 
requested' by state authorities, has been followed^ and further, the 
tendency of the Chief Signal Officer has been to discourage the multi- 
plication of such organizations, where consodidation, as in N^w Eng- 
land, seems to answer better the purpose of the service, and at a less 
outlay. In this connection he does not believe the interests of the 
Government demand his interference with or criticism of the methods 
pursued by these societies, which in turn, from their local surround- 
ings and circumscribed areas, cannot be fully aware of the difficulties 
which beset predictions on a grand scale, and of the embarrassments 
which must be felt by the chief of a service which has so many com- 
plicated and conflicting interests constantly demanding attention and 
consideration. The Chief Signal Officer looks upon these state ser- 
vices as a most valuable means of communication with the people of 
the country, through which he may learn the needs of the different 
communities with reference to, and in connection with agriculture, 
forestry, gardening, fruit raising, and other interests which are de- 
pendent either on normal climatic conditions, or are affected by rapid 
changes in meteorological conditions, and in turn receives irom these 
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organizations valnable information and data which has redoanded to 
the public benefit when utilized in the publication of the crop weather 
bulletin and other practical ways. 

The observers detailed a^i assistants to the directors of the state 
weather services have, as a rule, performed their arduous and impor- 
tant duties most satisfactorily. It is to be regretted that the order of 
ability necessary for such responsible and exacting work is so mea- 
gerly compensated as is the case with these men. 

KIVEBS AND FLOODS. 

The report of 2d Lieutenant F. W. Ellis, Signal Corps, upon the 
Eiver and Flood Service, forms Appendix No.- 6. This subject is also 
casually treated in the report of the oflScer iu charge of Stations Divi- 
sions, which forms Appendix No. 7. 

Three river stations have been closed, as being of minor importance, 
while fifteen other stations have been opened, at most of which new 
gauges have been built, and other necessary equipments have been 
famished and placed in position. The failure of the appropriation for 
mileage prevented the Chief Signal Officer from putting an officer into 
the field at an earlier date, as he desired, and in consequence a few 
hundred dollars of the river appropriation, which was badly needed, 
lapsed necessarily, and must be turned into the Treasury. , 

At present sixty-nine special river stations, with paid civilian ob- 
servers, are in operation. 

The question of river observations, in relation to dangerous floods 
and the stages of navigation, has engaged the earnest attention of 
the Chief Signal Officer, who assigned 2d Lieutenant F. W. Ellis, 
Signal Corps, to a careful study of this problem. The unexpected and 
disastrous floods of the past few years have emphasized the import- 
ance of careful and systematic river observations, and have shown the 
necessity of river stations on all important tributaries of our great ' 
systems. It 6eems to the Chief Signal Officer that such a system 
of river and rainfall stations might be established as would enable a 
practiced indications officer to predict, with considerable certainty, the 
extent and continuance of any great flood many days in advance, so 
that timely warnings would afford ample opportunity for such precau- 
tions as would mitigate the severity of such disasters. The condition 
of the earth when any heavy rainfall occurs, the amount of precipita- 
tion itself, united to a knowledge of the average loss of water by 
evaporation and absorption, afford data of the greatest importance in 
such cases. With the view of improving this branch of the Service, 
all the important river gauges have been visited and placed in complete 
order, their zeros carefully redetermined, and every precaution taken 
to ensure the greatest possible accuracy of observations made there- 
from. 

Ab an important adjunct to the river observations, a system of rain- 
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fall stations has been arranged from July 1, 1887. These stations have 
been carefully located at suitable points in the great water-sheds of the 
country, near the sources of the principal tributaries of our large rivers. 
The observers at these stations are to be paid a nominal sum, ten 
cents, daily, for their reports, which will be maUed weekly to designated 
centres, and in case of heavy and excessive rainfall this information 
is to be forwarded, by telegraph, to a designated Signal Service station, 
in order that the information may be promptly disseminated through- 
out the section of country liable to be affected by the rainfall. 

Owing to the failure of the deficiency bill, and a consequent reduc- 
tion made necessary in telegraphic expenses, the river reports were for 
a time discontinued. When , however, the dangerous state of the lower 
Ohio and Mississippi rivers occurred shortly after, the numerous and 
urgent requests for the continuance of these reports made manifest 
their great importance to the inhabitants of these river valleys. The 
emergency was such that the Chief Signal Of&cer felt obliged to renew 
these reports until the floods subsided, although such course necessi- 
tated the discontinuance of other important work. 

COTTON-REaiON REPORTS. 

The observations at special stations in the cotton-region were con- 
tinued for six months, but, owing to the insufficiency of the appropria- 
tion, were begun the present summer one month later than usual. The 
Chief Signal Officer has been persistently urged to increase the num- 
ber of these stations; a course which would doubtless result to the 
benefit of the cotton interests, but which is impracticable, owing to lack 
of money for the work. No further extension of this service is possible 
unless more liberal provision is made by Congress for these special 
observations. The amount allowed has been spent most economically, 
the remuneration paid to the observer being almost ridiculously small — 
twenty cents per day. 

One hundred and thirty-two special cotton-region stations were in 
operation during the season. * , 

DISPLAY STATIONS. 

In addition to the regular stations for storm signals, now made at fifty 
points on the sea coast and great lakes, there are now in operation 
sixty-five special stations. Mne new display stations were opened 
during the early part of the fiscal year, but, owing to the failure of the 
deficiency bill, it became necessary later to discontinue thirteen special 
stations. The average cost of such display stations is about fifty dol- 
lars for the original outfit, exclusive of flag-staff. 

The whole system of special display stations has been carefully ex- 
amined and revised by the Chief Signal Officer, who finds that under 
the old system the cost of display of many of these signals was excessive. 
The plan of hiring an observer at a monthly salary has been discon- 
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tinned, and from the first of September every observer will be paid a 
certain amonnt for each signal displayed^ the same principle being 
followed in this branch as in those of cotton-region, rainfall, and river 
observations, of paying according to the amount of service rendered. 

The Stations Division at the end of the year was in charge of 2d 
Lieutenant F. K. Bay, Signal Corps, who relieved 2d Lieutenant J. S. 
Powell, Signal Corps, November 15, 1886. 

The energy displayed by Lieutenant Day in the management of this 
division under embarrassing circumstances, owing to the lack pf funds, 
in addition to his extended knowledge of the personnel of the Service 
as well as of the separate stations, has contributed in no small degree 
to increased efficiency in this division of the office. Lieutenant Day's 
report forms Appendix No. 7. 

The work in connection with the Stations Division has been greatly 
systematized and carefully revised, so that the duties devolving upon 
this division, which have greatly increased, have been performed with 
a diminished force. Among the improvements instituted may be men- 
tioned the issue of maps and bulletins of the various stations by the 
cyclostyle process, a method well adapted for such purpose, and which 
has given greater satisfaction than any other duplicating device ever 
before used by the Service. At about thirty of the larger stations the 
morning tri-daily bulletins have been replaced by a cyclostyle weather 
map, which has been received with great favor by the business com- 
munity, who consider this publication as presenting the data of this 
office in such a manner as to be easily understood and utilized by such 
business men of the country as have interests affected by weather con- 
ditions. 

Another method of presenting data to the public has been adopted 
by the Chief Signal Officer, who has had calculated the normal tem- 
perature and precipitation for each day in the year for every station in 
the country, so that the public has been furnished, in connection with 
the daily mean temperature and precipitation, a statement showing 
the excess or deficiency of temperature and precipitation for the cur- 
rent day, and for periods since the beginning of the current month and 
current year. This information is now quite generally published, and 
for the first time farmers, merchants, and others interested in agri- 
culture, or in seasonable weather, have data available from which to 
judge of the forwardness or lateness of the season, and thus to esti- 
mate the effect of the current weather upon the most important crops 
of the country.* 

The average amount of office expenses at each station of observation 
during the year has been $248.50; the different amounts ranging from 
¥2.50 at Cairo, Illinois (where the station is in a Government building), 
to $1,253.27 at Chicago, Illinois. It should be added that this average 
amount is insufficient for the proper maintenance of stations, and that 
in many cases the condition of the furniture is not at all creditable to 
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the Service. To remedy the most pressing wants of proper furnitnre^ 
the Chief Signal Officer will renew a deficiency estimate which was 
viewed with favor by the last, and which it is hoped will commend itself 
to the favor of the next, Congress. 

Attention is invited to the fact that in a number of cities Government 
quarters are available in (Government buildings, where, it is evident 
that the economical interest!^ of the Government would be subserved 
by quartering this Service; but in some instances the Service has 
been unable to avail itself of the privilege of these buildings, owing 
to the fact that the cost of moving is considerably larger than the rent 
for one or two years. In these instances, owing to the fact that the 
item for *^Rents, &c.," is inadequate even to a proper maintenance of 
the present offices, it has been impracticable to move into the Govern- 
ment buildings. The Chief Signal Officer submits an estimate for a 
small amount to be used for this special purpose, since the final result 
would be a considerable saving to the Government. 

Attention is invited to the fact that this inadequate appropriation of 
"Eents, &c.," was reduced on the 1st of July, 1883, the sum of $10,000 
annually, and that since that date, the offices, then poorly supplied 
with furniture, matting, and .other similar articles, which in the past 
four years have been worn out, are in a dilapidated condition. In 1884 
this Service had one hundred and twenty-nine stations, for the expen- 
ses of which $40,000 was appropriated, but in 1887 the number has 
been increased eleven, while the appropriation has been reduced 
$10,000. The Chief Signal Officer has consequently increased slightly 
his estimate for this particular purpose for the coming year. 

Attention is invited to the statement of the Stations Officer that the 
necessity of sending new men to stations, without having been trained 
in the various meteorological duties, has in instances impaired the 
efficiency of the work and caused frequent complaint. An earnest 
eflPort has been made on the partof the Chief Signal Officer to increase 
the high standing of the men of the Corps, and that a gradual progress 
has taken place in this direction is apparent from the prompt rendition 
of most meteorological reports, and the generally high standard of ac- 
curacy thereof. 

INSPECTION OF STATIONS. 

One hundred and twenty-eight meteorological and telegraph stations 
have been inspected during the year; sixty-five stations have not been 
inspected and have been visited by no officer of this Service for periods 
varying from twelve and a half to forty-five months. The lack of suf- 
ficient appropriation for mileage prevented the Chief Signal Officer 
carrying out what should be a sound rule of the Service, the inspection 
of every station at least once a year. It is beyond question that the 
continued efficiency by subalterns in any service depends, to a great 
extent, on personal attention being given by their superior officera to 

t 
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methods and manners in vogae^ and this is especially trae of the Sig- 
nal ServiGe. The continned accuracy of the instruments at Signal 
Service stations can only be insured through comparison made by in- 
specting officers who are provided with sub-standards from the central 
office. Barometer errors are largely cumulative, and whenever these 
cumulative errors are not corrected through frequent comparisons, as 
is only possible by these inspections, such neglect results not only in 
largely increasing the work of this office in correcting the records sub- 
sequently, but is also liable to seriously affect the observations for cur- 
rent use. and thus lead the Indications Officer at a critical period into 
errors of prognostication, which may seriously affect the public. 

While the observers on duty at the various stations are in general 
of excellent character and can be relied upon to correctly transact 
their business and properly deport themselves, yet a certain percentage 
of these men after trial and temptation succunxb to their surroundings. 
It consequently results from time to time that men of the Service are 
led into such gross neglect of duty or such personal misconduct as 
reflects upon the reputation of this Service and impairs its efficiency. 
While it is impossible that any system should totally prevent misbe- 
havior and neglect of duty, yet frequent inspections by regular officers 
of the Service is the most effective. 

The Chief Signal Officer has steadily endeavored to supplement 
these annual inspections by monthly reports from the meteorological 
committees which have been appointed by various commercial bodies 
to act in co-operation with the Chief Signal Officer. While valuable 
reports and information are at times received from these gentlemen, 
yet, ingrossed as they arQ in their own important business affairs and 
uninformed as to the full tenor of the observers' duty, they are unable, 
even when desirous, to give more than a general expression of opinion 
as to the efficiency and standing of the observer. A list of co-operat- 
ing committees will be found in the report of the officer in charge of 
the Correspondence Division (Appendix No. 8). 

In addition to their labors in insuring the correctness of the station 
instruments and in ascertaining the degree of efficiency with which 
observers perform ther duties, the inspectors are ordered and required 
to confer at large stations with the meteorological committees and 
such other parties as, from their standing or their business connections, 
are especially interested in the Service. From such parties the in- 
spectors invite suggestions with a view of increasing the usefulness of 
the Service, either by a wider circulation of the reports or by improve- 
ments in the methods followed. Inspectors are also required to report 
fully on the character and amount of data which shall be furnished by 
telegraph or mail to each station ; their general instructions being to 
recommend only such information at each station as will surely be of 
value to the public in general, and to commercial, agricultural, and 

maritime interedti^ m particular, TM^. course is neeeissQ>ry siac9 tbe 
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demands upon this Service for weather reports are so general and e:^- 
tensive, that not only is the sending to any station of reports, useless 
except for curiosity, calculated to diminish the value in which other 
reports are held at that station, but, through the expense of such re- 
ports, some other station is deprived from receiving useful meteoro- 
logical information to which it is properly and justly entitled. 

Since the discontinuance and prohibition of any school of instruction, 
another important and difficult duty is imposed upon the inspector, 
who not only carefully examines all observers aud assistants as to a 
practical knowledge of their duties, and as to the progress \^hich they 
have made in the theoretical knowledge of meteorology, but also incul- 
cates in the observers that uniformity of method and manner which is 
so important in meteorological observations. Under the present con- 
ditions of the Service the Chief Signal Officer finds himself obliged to 
send assistants entirely ignorant of instruments and of all meteoro- 
logical work to immediate duty at stations, and when, as sometimes 
occurs, the sergeant in charge is not a highly trained observer, whose 
method and manner of observation and recording are beyond ordinary 
criticism, the assistant is not properly trained. 

The comparative frequency with which men neglect their duties, or 
misconduct themselves to the scandal of the Service, may be inferred 
from the fact that during the past year there has been discharged the 
Service for such causes over 2 per cent, of the entire force, which is 
probably about the average. 

The Chief Signal Officer expresses his belief that, unless extraordi- 
nary circumstances prevent, with the present mileage appropriation he 
will be able to have every station in the United States, with perhaps 
one or two exceptions, inspected duriug the coming fiscal year. 

UNITED STATES TELEGRAPH LINES. 

The Telegraph Division has been under charge of the same officer as 
the Stations Division. The report of this division, made by 2d Lieu- 
tenant F. R. Day, Signal Corps, Assistant, in charge at the end of the 
fiscal year, forms Appendix No. 9. 

The work ol the Telegraph Division has involved the receipt of over 
a million and a half of cipher weather reports, and the receipt or 
transmission from the central office of seventy-five thousand service 
telegrams. The efficiency of this division is an important matter to 
this Bureau, and the proper and satisfactory transactions of the divi- 
sion, as during the past year, can only be obtained and maintained by 
the presence of careful and experienced men of long service. In ad- 
dition to the receipt and sending of telegraph business, it is the duty 
of this division to audit the large and intricate telegraph bills of the 
various telegraph companies, a service which has been carefully and 
satisfaetorily performed. 

The sea-coast telegraph lines bad thirteen offices in operation on 
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June 30, 1887, and the military telegraph lines thirty-six on the same 
date. $2,242.59 of receipts have been deposited in the Treasury from 
the sea-coast lines, and $5,827.96 as line receipts of the military- 
telegraph lines. In addition to these receipts, which aggregate 
$8,070.55, there should be credited to the lines the value of free busi- 
ness, which, if paid for, would have amounted to $8,685.54, making 
the total value of business done $16,756.09. 

Military telegraph lines. 

There were in operation at the beginning of the year 2,475 miles of 
military telegraph lines, and at the close of the year 2,022 miles, 
showing a net decrease of 453 miles. On the recommendation of the 
Chief Signal Officer, as being no longer necessary, 456 miles of line 
were abandoned and sold at public auction, and the proceeds turned 
into the Treasury. The only additional new line constructed during 
the year was a short extension of three miles, rendered necessary to 
connect Fort Robinson with a new railroad telegraph office at Craw- 
ford, Nebr. There is now under construction, out of old material col- 
lected from abandoned lines, a connection between Fort Du Chesne 
and Price Station, Utah, a distance of 87 miles. This work is being 
done by the labor of troops and without expense to this Service. 
Whenever a section of Government line has been abandoned and sold 
at public auction, it has been the rule to sell it on condition that if 
the purchaser maintains it as a working telegraph line, the United 
States may have the right of transmitting its business over such line 
at Government rates. It may be added that the Chief Signal Officer 
has followed the policy of abandoning and selling the military tele- 
graph lines whenever the advance of railways or the extension of the 
general telegraph system affords the Government an opportunity of 
reaching military stations over a private wire. It is obvious that no 
private corporation would transfer messages hy a circuitous route, and 
the maintenance of these duplicate lines would entail a considerable 
expense upon the Government, without any corresponding benefit 
therefrom. 

The important services which these lines have rendered to the Army 
at large, while obvious to the General of the Army and division and 
department commanders, have hardly been insisted upon in past re- 
ports. Department commanders, almost without exception, have em- 
phasized the importance, and in some cases the military necessity, of 
these lines. Every exertion is now being made to put them in the 
most efficient working order. The abandonment of a considerable 
portion of the lines enables the Chief Signal Officer to considerably 
reduce his estimates for this branch of the Service without in any way 
interferiiig with its future efficiency. 
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Sea -coast telegraph lines. 

There have been many changes in the lines along the Atlantic coast 
during the past year. The cable and connecting land lines between 
Nantucket Island and the Massachusetts mainland by the way of 
Martha's Vineyard have been operated throughont the year without 
material interruption, and are now in excellent working order. 

The cable between Nantucket and the mainland has been placed 
under the direct charge of an officer of this Service, who has 
been stationed at Wood's HoU, Massachusetts. The experience of 
this Bureau during previous years, in intrusting the management of 
extensive cables and a considerable number of telegraph offices to the 
charge of a sergeant of the Service, proved most unsatisfactory and re- 
sulted in great confusion and lack of efficiency, and gave rise to con- 
siderable complaint from the general public. 2d Lieutenant Julius H. 
Weber, Signal Corps, has been in charge of this section during this 
year, but his relief by 2d Lieutenant William D. Wright, Signal Corps, 
an officer of considerable experience in the management 6f telegraph 
lines, has been ordered. 

This section of cables and land lines has proved of great importance, 
not only to the 40,000 sail which pass through the water-ways of Vine- 
yard Sound and to the population of Nantucket and Vineyard Haven, 
but during the summer season to many thousands of visitors who make 
these islands their summer homes, and who, until these lines were 
established, were, in a measure, cut off from communication with their 
own homes. In addition to furnishing adequate telegraphic commu- 
nication to thousands, and the display of cautionary signals for the 
benefit of passing vessels, this section has also been valuable as a 
means of communication between the light-house and life-saving sta- 
tions on Nantucket Island and the telegraph office of the mainland. 

The only additional sea-coast telegraph line constructed during the 
year was a submarine cable between Capes Charles and Henry and 
intervening land lines, which connect the eastern shore of Virginia 
directly with the rest of the state. 

Believing in the policy of avoiding, as far as possible, the duplica- 
tion of Government officials at the same points, the Chief Signal Officer 
during the year recommended the transfer to the Life-Saving Service 
of the sea-coast liue between Cape Henlopeu and Chincoteague, Vir- 
ginia. This transfer commended itself to the Secretaries of Treasury 
and War, and was made at the end of the fiscal year. The great 
improvements in the construction of telephones permit the manage- 
ment by the employes of the Life-Saving Service of these lines along 
the Virginia and Delaware coast without the extra cost which was 
entailed upon the Government while these stations were also occupied 
for telegraphic purposes by the men of the Signal Corps. It is believed 
that the transfer will commend itself to the country at large as being 
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in the interest of economy, while by no means impairing the efficiency 
of the Service. 

All telegraph lines and cables between Cape Hatteras and Wilming- 
ton have been definitely abandoned. The experience of this office for 
a series of years, resulting, as it did, in the expenditure of large sums 
of money without securing telegraph communication for any consid- 
erable period of time, convinced the Chief Signal Officer that a further 
expenditure of money and labor upon these lines would be by no 
means warranted. It is not known that the lines while in operation 
were ever of benefit, except to a few people along that immediate 
part of the coast, who derived considerable revenue from the repair 
of the lines and from the operators who were stationed thereon, 

Eecognizing the great importance placed upon the weather at Cape 
Hatteras by the vast commercial and maritime interests of the country, 
the Chief Signal Officer not only determined upon the retention of that 
important telegraphic and meteorological station, but also placed the 
sea-coast line from Hatteras to l^orfolk in such a state of efficient repair 
that it can be relied upon substantially under all circumstances. The 
line is in first-class condition, and its working can only be interrupted 
through accidents incident to lines under best conditions or, perhaps 
temporarily, through the passage of a violent cyclone. In addition, the 
section between Wilmington and Southport (formerly Smithville), N. 
0., has been put in good condition. 

Besides work on the sections named, the cable between Narragan- 
sett Pier and Block Island, Ehode Island, has been relaid and is in 
excellent working condition. The appropriation for this work was 
$23,350; the expense amounted to $10,192.13, and a balance of 
$2,357.87 will be tjirned into the Treasury ; $4,800 having been already 
turned in. 

On February 17, 1887, Congress enacted that a telegraph line should 
be constructed from Sanford, or the nearest railway point, to Jupiter 
Inlet, Florida^ Owing to the mileage and transportation appropria- 
tions being exhausted, it was at first thought impracticable to commence 
operations on this line until July 1, 1887, but it was subsequently deci- 
ded that, the appropriation being a specific one, all extraordinary charges 
involved in the construction of the line were proper charges against 
this appropriation. In consequence, 2d Lieutenant B. M. Purssell, 
Signal Corps, Assistant, was ordered to Titusville, and thence to Point 
Jupiter, Florida, in order to make careful reconnoissance of the line 
and report upon the route to be followed, and the methods which might 
be most economically pursued in the construction of this line. As a 
result it was decided to build the line by contract ; the work to be done 
under the supervision of Lieutenant Purssell. It was most desirable, 
for many reasons, that the line should be completed by September 1st, 
in order that reports from Jupiter Inlet, which would be very valuable, 
3 
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might be available during the coming hurricane season. Every effort 
was made to accomplish this end, but it was found, impracticable, as 
no one could be found who would contract to complete the line before 
October 1st, and even then only with green timber. In view of the 
delay necessitated, even in using the most inferior timber, the Chief 
Signal Officer decided that it was better to delay the construction of 
the line six weeks or two months, especially in view of the fact that 
by so doing the best seasoned timber could be furnished for poles, and 
thus afford a stronger guarantee that when once completed the line 
would continue in good working order for a reasonable period of time. 
It is expected that the line from Titusville to Jupiter Inlet, Florida, a 
distance of one hundred and thirty-five miles, will be in operation by 
the 1st of December. 

While appreciating the importance and value of this line, which con- 
nects the light-house and life-saving stations at or near Jupiter Inlet 
with the general telegraph system of the country, and renders possible 
the obtaining of regular meteorological reports from these outlying 
stations during the hurricane season, yet the Chief Signal Officer in- 
vites attention to the fact that the construction and maintenance of 
such lines is necessarily very costly to the United States, and that in 
the construction of further lines it should be had in view that the 
original cost conveys no idea of the future expenses. This line of one 
hundred and thirty-five miles in length will necessitate the services of 
at least six men for its proper care and management; in other words, 
the annual outlay for this telegraphic communication will not be far 
from five thousand dollars. 

Ifo additions have been made upon the Pacific <5oast to the sea coast 
lines, which, however, have been unserviceable for the greater part of 
tbe year, owing to a lack of proper appropriations to keep the cables 
in working order. The cable which connects Tatoosh Island with the 
mainland is of great importance to the maritime interests of the Pacific 
coast for reporting vessels. During the fiscal year ending June 30, 
1886, over nine hundred and three vessels of all kinds were reported. 
The cable broke January 24, 1887, and remained unrepaired until June 
25, 1887. The abandonment of a portion of the sea coast lines of North 
Carolina left possible a sufficient sum of money for the repair of this 
cable, which is now in good working order. 

The Columbia Eiver cable, connecting Astoria and Fort Canby, is 
said to be of great importance, not only for military purposes, as the 
Commanding General of the Department of the Columbia declares, but 
also, as the Maritime Exchange of San Francisco states, for the interest 
of commerce. 

The condition of the Columbia Eiver cable has been most unfortunate. 
It ceased working July 31, 1886, from causes unknown. Owing to the 
depth of sand which has accumulated over the cable it has been im- 
possible, despite determined efforts, to underrun it. The assistance of 
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the Light- House Board was sought in order to raise the cable by the 
steamer " Manzanita," but although the board was willing to authorize 
the use of the steamer when it could be spared without detriment to that 
service, such time has not yet come. The office next sought the aid of 
the Corps of Engineers, as it was thought the cable could be raised for 
• the sum at the disposal of the Chief Signal Officer, provided the use of 
certain of the Engineer plant could be obtained. Authority was obtained 
from the Secretary of War, but unfortunately the exigencies of the 
service did not permit the Engineer Corps to assist this Service by the 
loan of the machinery required. The office has been seriously embar- 
rassed by the declared purpose of Congress that $500 only should be 
used for the repair of this cable. Since the Senate refused to increase 
this amount the Chief Signal Officer feels doubtful whether he could 
' legally spend for this purpose more money than was specially named. 
As soon as it was definitely determined that no aid could be had from 
tKe Corps of Engineers, proposals for raising the cable were again in- 
vited, but none have been received. 

Congress appropriated the sum of $2,500 for the purpose of building 
a line from San Francisco to Point Reyes, California. The appropria- 
tion amounted to but one-half of the original estimate, and it is doubt- 
ful whether the line can be built via Point San Jos6. While the land 
line can be builfc from Point Reyes to a point on the Pacific Railway, 
thus ensuring reliable telegraphic communication between Point Reyes 
and San Francisco at a very small cost, it is doubtful whether the entire 
line could be built, since the wording of the law would certainly require 
a cable. 

It has been suggested that one of the spare conductors of the West- 
em Union cable between Fort Win field Scott and Saucelito could be 
rented; but this is not practicable unless specially authorized by 
Congress, since the Treasury officials will not pass vouchers for the 
renting of other lines unless there is a specific appropriation for that 
purpose. 

The Government system of cables in San Francisco harbor has been 
most expensive, and, so far, unsatisfactory. The cable between Point 
San Jos6 and Alcatraz Island has already cost this office nearly $3,800. 
It is almost four years since the cable was laid and it has been in ox)er- 
ation less than one-half the time. Situated as the cable to Alcatraz 
Island is, in a line where strong currents prevajj and where vessels fre- 
quently, by choice or necessity, anchor, it results that the chances of 
breakage are very seriously enhanced. The Chief Signal Officer is of 
the opinion that a cable cannot be economically maintained between 
Alcatraz Island and Fort Mason, even if a new cable should be laid be- 
tween those points, and it is doubtful whether the old one would longer 
serve the purpose, since it has been broken and underrun three times. 
Proposals have been invited, however, for the repair and maintenance 
of this cable, which will soon be in working order. 
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THE CORRESPONDENCE DIVISION. 

2d Lieutenant James Mitchell, Signal Corps, relieved 2d Lieutenant 
B. M. Purssell, Signal Corps, Assistant, August 4, 1886, in charge of 
the Correspondence Division, a/nd yet remains on that duty. 

Thirty-seven boards of trade, chambers of commerce, and other com- 
mercial organizations, have conferred with the Chief Signal Officer 
with reference to relations between this Service and the general pub- 
lic, a list of which is herewith appended. 

Every effort has been made to reduce the methods of conducting the 
correspondence of the office to the simplest form, to the end that while 
due regard is paid to the proper record of public business, it may be 
transacted with the greatest possible speed an^ with the least clerical 
labor. The volume of correspondence is enormous, averaging over 
fourteen hundred communications each working day, and its trans- 
action under old methods, where every letter was not only written by 
hand but also copied in the letter-book, would be impossible without 
a very great increase in the clerical force. Under present methods a 
large amount of the correspondence is transacted by short-hand notes, 
which are written out by the type-writer, and of which letter-press 
copies are made. Not only does this method present economical advan- 
tages, but the copy retained, being a fac-simile of the letter as signed, 
is free from those clerical errors which are inseparable from the slower 
method of copying by hand. 

The current business of the office has been discharged with the usual 
dispatch, and, besides, considerable progress has been made in thor- 
oughly indexing the war records of the Signal Corps. The organiza- 
tion, methods, and records of this division are now such that, as far as 
the division goes, all important letters can be answered the day of 
their receipt, and requests for information in pension and other claims 
can be, and are, reported on, as a rule, within forty-eight hours. 

During the ye^r there have been sent from this office, including all 
its divisions, 137,541 communications, and 297,853 communications 
received. 1,550,000 code words and weather reports, not included in 
the above, have been sent and received by telegraph. 

During the fiscal year requests have been made for the establish- 
ment of thirty-four stations, as given in the attached list (Appendix 
No. 8). In general the stations requested have been for points ad- 
jacent to, or which are well covered by, existing stations. The Chief 
Signal Officer was unable to establish any stations during the year, 
but has made arrangements looking to the speedy opening of Fresno, 
Cal., Lexington, Ky., and Springfield, Mo. 

THE INSTRUMENT DIVISION. 

The Instrument Division supervises the exposure of instruments ; 
the testing of barometers, thermometers, and other instruments; ob- 
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servations of atmospheric electricity with reference to meteorology; 
the study of new methods for self-registering instrnments ; observa- 
tions of ground temperatures; the establishing and maintaining of 
standard instruments, and other miscellaneous observations of an 
experimental character. 

The division was in charge of Prof. T. 0. Mendenhall until October 
30, 1886, when he was relieved by 1st Lieutenant Thomas M. Wood- 
ruff, 5th Infantry, Acting Signal Officer and Assistant, who remained 
in charge until June 1, 1887. The loss by voluntary and deprecated 
resignation of Professor Mendenhall was a serious one to the Service. 
It is much to be regretted that the Chief Signal Officer could not have 
given such assurances, as to tenure and permanency of position as 
would have ensured to this Service for the future an official of such 
high order of scientific attainments and practical abilities as Professor 
Mendenhall is endowed with. 

On the relief of Lieutenant Woodruff, 2d Lieutenant John C. 
Walshe, Signal Corps, Assistant, assumed charge; his report is 
Appendix No. 10. Junior Professor Thomas Russell has been speci- 
ally charged with the inspection, comparison, and examination of 
thermometers and rain-gauges, while Junior Professor C. F. Mar- 
vin, has been charged with other scientific work in connection 
with electrical observations. The work of testing has been con- 
ducted by Professor Russell with such care and precision to insure 
accuracy as entitles him to much credit. Every thermometer is care- 
fully tested at the freezing point of water, and for every ten degrees 
between that point and a temperature of 112° ; below the freezing 
point of water it is tested for every twenty degrees to — 28°. So rigid 
are the requirements of the Service that no thermometer whose error 
is greater than 0°.3 F. is accepted by this Service. 2,366 instruments 
of various kinds have been received, and 2,115 issued during the year. 
Professor Eussell tested 1,281 thermometers for the Service, and 266 
for voluntary observers; 272 rain-gauges were numbered and cali- 
brated; 120 barometers were repaired, and 137 tubes filled during the 
year. In addition to the ordinary testing of instruments, the telegraph 
wire purchased for military field lines, or for use on the sea-coast, has 
also been tested. 

In addition to the labor involved in the examination and testing of 
public instruments, 266 private instruments have been tested. In view 
of the great amount of labor and very considerable expense imposed 
upon this office by the purchase and testing of instruments for private 
parties, the Chief Signal Officer has felt obliged to discontinue such 
practice, save under special circumstances, when it is believed that 
such comparisons and tests will be in the interests of the public ser- 
vice, as in the case of directors of the state weather services, or of 
persons about to make special investigations. 

During the year the Chief Signal Officer has designated barometer 
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Adie No. 1,520 as the standard of this Bureau, and has taken steps to 
ensure its continued accuracy. This is the first barometric standard 
that has been designated for the Service, though practically this 
barometer has been such for a number of years. 

EXAMINER'S DIVISION. 

The interests of the Service have necessitated certain changes in the 
Examiner's Division, which has been under the charge, at different 
times, of 2d Lieutenant Frank Greene, Signal Corps, Assistant; 1st 
Lieutenant E. E. Thompson, 6th Infantry, Acting Signal OflBcer; and 
1st Lieutenant T. M. Woodruff, 5th Infantry, Acting Signal OflBcer 
and Assistant; the last named being in charge at the end of the fiscal 
year. 

The work of this division, though very large, has been kept up to 
date as nearly as the nature of the money and property accounts which 
are examined therein would permit, except in the case of a few compli- 
cated telegraph accounts, which are a few months in arrears. The 
method of rendering the class of accounts in arrears has been some- 
what simplified by the present Chief Signal Officer, and it is expected 
that the unexamined accounts will be soon brought up to date. The 
routine of this division was so elaborate and intricate that the former 
methods have been modified, under the belief that the large number of 
checks in vogue, while greatly increasing the work, complicating the 
adjustment of accounts, delaying payment to creditors, and obstructing 
public business, in no way subserved the public interests. Too many 
checks in the case of a disbursing officer serve no useful purpose, es- 
pecially when, as in this Service, the money has already been paid, 
and the accounts are simply examined with a view to their technical 
correctness. The Chief Signal Officer, believing that care and attention 
should be given to these accounts preferably before the money is spent 
rather than afterwards, has increased his own personal work and direct 
responsibility by allowing no purchases or expenditures to be made 
which involve sums greater than fifty dollars without having been pre- 
viously and personally authorized by him. 

To simplify orders for expenditures, the fixed charges against the 
appropriation are now authorized at the beginning of the fiscal year by 
a special order, which gives in detail the purpose for which the money 
is to be applied, and limits the maximum amount, as far as possible, 
which is to be spent. In the case of weather reports, where the num- 
ber of words cannot be positively fixed, a special order is issued which 
gives the maximum number of words and the rate allowed for each 
word over the different circuits for each month of the year. Whenever 
for any cause the number of words authorized is exceeded, the case is 
presented to the Chief Signal Officer for his personal action and orders. 
Under the new method the Chief Signal Officer is able to fix definitely 
against his Service the charges for three-fourths of the appropriations 
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at the beginning of the fiscal year. Sach an arrangement also enables 
the chief to have a more thorough and intimate knowledge of iiis Service 
by permitting more care and attention to be given to the varying and 
indeterminate expenditures which go to make up the remainder of the 
appropriation. 

The addition of the disbursements previously made by the Quarter- 
master's Department to the duties of the Disbursing OflBcer of this 
Corps necessarily entails extra work on that officer and also upon the 
Examiner's Division, which is thus obliged to pass upon novel and 
voluminous accounts. The arrangements and changes of methods will, 
however, enable this additional work to be performed without increas- 
ing the clerical force employed in the division. 

A summary of the work performed forms Appendix No. 11. 

BIBLIOGRAPHY OF METEOROLOGY. 

The general bibliography of meteorology is nearly completed, the sub- 
ject classification and author indexing having been finished during the 
year, in addition to the revision of the material on hand, and the collec- 
tion of the new titles. 

The next six months will close this work, making available for the* 
use of this office a very complete card index of meteorological literature, 
including about fifty-five thousand titles, arranged by subjects in the 
most approved manner fojf reference, and with a full index of twelve 
thousand four hundred authors. 

But the use of a manuscript catalogue, at best, is, slow and laborious. 
There is a great need of a printed catalogue for constant use in this office, 
and provision should be made for its immediate publication. 

In addition to this need of a printed work for office purposes, the value 
of a* catalogue, not only to scientific meteorology, but to agriculture, 
commerce, engineering, and medicine, in making available the literature 
of applied meteorology, its relation to crop production, distribution of 
plants, forestry, river and ocean navigation, hydrology, protection 
against floods and destructive storms, medical climatology and epidemic 
diseases, renders its publication of great practical importance to this 
country and the world. 

The preparation and compilation of this important work has been 
especially entrusted to Mr. C. J. Sawyer, who has been entirely respon- 
sible not only for the accuracy of the details but also for the general 
plan of the work and the methods employed. The classification of sub- 
jects has been completed and the cards are substantially arranged 
under their assigned subjects. Such classification is, to a certain de- 
gree, preliminary, and the lower sub-divisions (one hundred and sixty- 
nine in number) are necessarily experimental, and their final deter- 
mination depends upon the number and character of the titles found 
under each subject. The titles used in this preparation were drawn, as 
far as possible, from the original works of libraries within convenient 
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reach, and, where access was not easy, correspondence was maintained 
for the explanation of doubtful titles. It is gratifying to note that 
many meteorologists, both of America and of other countries, will- 
ingly contributed most valuable information, especially in regard to 
the works of various meteorological services and observatories, the 
early series of which could seldom be determined without such aid. 

The practical value of such a bibliography has been fully shown by 
its constant use in current office work, and, in addition to the official 
demands, almost daily calls for information have been received from 
parties not connected with the Service. The result of this work is the 
collection of special bibliographies, which ensures those consulting it 
a complete index of what has been accomplished in each special line 
of naeteorology. As has been well said, the progress of meteorology 
is retarded, and labor therein wasted, owing to the impossibility of 
ascertaining what has been done in its various branches, an experi- 
ence which, as scientific men well know, is by no means confined to 
this science. The cost of time and labor to the Government for the 
preparation of this work cannot be less than $12,000 to $15,000, and 
the result of these labors has been the completion of a work which is 
of great value, both practically and scientifically, to the entire world. 
•The catalogue in its present condition is valuable and sufficient for the 
pressing needs of this Service ; but to view it in this light would evince 
a narrow and selfish disposition, not in keeping with the scientific 
spirit of the age. At a cost of probably $8,«000 or $10,000 this work 
can be printed and distributed to the world, as a monument and evi- 
dence of the growing scientific tendency of this nation. If 'such action 
is taken by Congress, the Chief Signal Officer has ho doubt, from the 
willing spirit and hearty co-operation shown by leading scientists of 
other countries, that future international co-operation will secure, by 
a system of rotation, from the various European governments, the pub- 
lication of a series of supplements, which will keep the world abreast 
of the steadily increasing volume of meteorological publications. The 
large number of American and foreign meteorologists and libraries 
have given largely of their time and energy in the compilation of this 
bibliography, as is shown by the fact that over one-half of the material 
has been contributed from foreign countries, so that the bibliography 
represents not only a large expenditure on the part of the United 
States, but also many years of additional gratuitous labor. The mate- 
rial could not be duplicated, and it would seem but a respectable reci- 
procity of exchange that the Government should print the catalogue, 
so as to enable the voluntary contributors to avail themselves of the 
complete work. This fulfillment of obligations to contributors by a 
public catalogue is an act of justice, but in addition it should be con- 
sidered that this bibliography will be of great practical value to the 
agricultural, commercial, engineering, and medical interests not only 
of the United States^ but of the world. 
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LIBBABY. 

The library has been increased, by donation, exchanges, and pur- 
chaseSy five hundred and sixty-six volumes, and now contains 9,845 vol- 
umes ; after deducting 1,261 books transferred to the War. Department 
library, by the authority of the Honorable Secretary of War. The 
transfer of these books was recommended by the Chief Signal Officer 
in view of the fact that the very crowded condition of the library, 
owing to insufficient office room for this Service, rendered it impossible 
to care for these valuable books, many of which were being destroyed 
by dampness and mold. The library can never be properly preserved 
and cared for in its present surroundings, as it is now scattered in five 
different buildings, with no single room suitable to the purpose avail- 
able. The. Chief Signal Officer strictly confines all expenditures to the 
purchase of works and periodicals necessary to make it a working 
meteorological library, the present great value of which must largely 
increase from year to year. 

* RECORDS DIVISIO^iT. 

A new division has been established during the year (on March 1, 
1887), known as the Kecords Division, which has been mainly under 
the attentive charge of 2d Lieutenant J. P. Finley, Signal Corps. The 
necessity of this division was most earnest and pressing, and its es- 
tablishment has resulted, even in this brief, time, in a great economy 
of labor as well as proved a marked benefit to the public, who apply to 
this office for meteorological information. Under the old system, hun- 
dreds of volumes and thousands of forms were so badly arranged and 
so deficiently indexed as to render it a matter of great difficulty, and 
practically an impossibility, to obtain any consecutive data pertaining 
to the voluntary stations of the country. 

Even if Congress does not later authorize the publication of the re- 
.vised data in the shape of aclimatological work for the United States, 
yet the orderly arrangement and proper indexing cannot but be true 
economy, as the demands made upon the office for meteorological data, 
either for use as evidence in courts or for scientific and other purposes, 
;are yearly increasing. It has generally occurred in the past that the 
mere labor of finding records from which the abstracts were made in- 
volved far more time and effort than did the copying of the data asked 
for. The records of the office will speedily be in such condition that 
any given meteorological data can be referred to without loss of time. 

At the end of the fiscal year, one hundred and sixty-fivo volumes, 
containing about fifty thousand monthly reports, have been re- 
arranged and carefully indexed, so that the data of any station for 
any month can be instantly referred to. The re-arrangement, classifi- 
cation, and tabulation of the voluntary records will be carried on until 
they are as accessible and convenient for reference as are the observa- 
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tions of the regular stations, and strenuous efforts are being made, 
with considerable success, to fill gaps in long and valuable series. It 
seems most proper that the work of thousands of voluntary observers, 
who have given so freely of their time and interest, should be recog- 
nized by a proper compilation of the results, with a view to future 
publication. 

Applications to this office for information are continually increasing, 
so that, except in special cases where the public interest demands fur- 
ther consideration, it has been necessary to restrict the gratuitous fur- 
nishing of information to such as may be possible in two hours' labor. 
Whenever the data requires more than that time, the applicant is 
given the option of obtaining it through the work of clerks outside of 
office hours, at the rate of forty cents per hour. Even with this 
restriction, on an average, one application daily is received, a consid- 
erable portion of which transcripts require certification under seal of 
the War Department, for use as testimony in courts of law. The 
office has been relieved greatly of labor entailed by the latter class of 
applications, through the permission granted by the Honorable Secre- 
tary of War, for observers of this Service to produce their records in 
court in cases where a certificate is filed by an attorney of standing, 
setting forth that the absence of such records would work injury to 
the interests of his client and subvert the ends of justice. The records, 
however, are only produced when such action can be taken by the 
observer without interfering with the duties imposed upon him by the 
War Department. 

There have been during the year over 79 cases in which the records 
of this Corps have been used as evidence in court cases. In many other 
instances the records have been accepted as convincing evidence, which 
obviated recourse to litigation. 

Appendix No. 12 is the general report of the officer in charge of the 
Eecords Division, and appendices Kos. 16 to 42 comprise such tables, 
compiled in the Records Division, as pertain to public business in con- 
nection with the Signal Corps and as are necessary in current work. 
These tables are valuable adjuncts to the preparation and study of fore- 
casts and also greatly facilitate the work of the office in supplying 
valuable data, which otherwise could not be furnished, to hundreds who 
require it. 

PUBLICATIONS. 

Professor Abbe has been relieved by the present Chief Signal Officer 
from any routine work, so that he might apply himself to scientific re- 
search. In addition to a number of miscellaneous scientific reports he 
has especially applied himself to the completion of a treatise on meteor- 
ological instruments, which covers the subject of units, thermometry, 
barometry, anemometry, and pluviometry, and is designed to give con- 
siderable detail to all known sources of errors in the use of different 
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instrumeDts, and to present the best obtainable knowledge bearing on 
points not well established. Bat little of the information contained 
in this work is to be anywhere found in text-books, and the high 
, scientific standing of Professor Abbe guarantees the usefulness of the 
treatise, the result of his many years' study and research, to all who 
desire increased accuracy in the result of observations. It is hoped 
that legislation may be obtained from the coming Oongress which will 
permit the publication of kindred treatises and similar professional 
papers. The preparation of treatises which involve the expenditure of 
thousands in the salary of the author ought certainly to be supple- 
mented by an expenditure of hundreds, which would make them of con- 
tinuing value to this service and the country at large. The Chief Sig- 
nal OflScer considers Professor Abbe's paper as bearing so directly 
upon the current work of the Service as to justify him in attaching it 
to his report as Appendix Ko. 43. 

The Chief Signal Officer asks careful consideration of that clause of 
his estimates which looks to the publication of such original meteoro- 
logical researches and memoirs, prepared by the assistants of the Sig- 
nal Service, as bear on applied or scientific meteorology. Very valua- 
ble data is now useless and its publication not possible. 

Junior Professor H. A. Hazen, in addition to much routine work of a 
scientific character, has been especially engaged in the preparation 
of tables of normal pressure and temperature for use by the Indications 
Officer and Review Division, and has been further charged with the 
care of the checking and reducing of all errors in station barometers 
and in elevations, which if neglected would work serious injury to the 
accuracy of the forecasts of the Service. He has also supervised the 
preparation for publication of the afternoon and midnight weather 
charts, and will soon prepare for work as Indications Officer. 

THE PROPERTY AND DISBURSINa DIVISION. 

• 

Captain F. B. Jones, Assistant Quartermaster, has remained on duty 
as Disbursing Officer of the Corps during the present fiscal year, and 
by his energetic and zealous administration has materially improved 
the conduct of affairs in his own division, and by his prudent course 
and accurate knowledge of administrative accounts has saved the Chief 
Signal Officer much care and anxiety. The detailed report made by 
Captain Jones forms Appendix No. 13. 

APPROPRIATIONS. 

The following shows the condition of the appropriations for this Serv- 
ice for the fiscal year ending June 30, 1887, with the expenditures, 
balances and probable demands, as required to be rendered by the Act 
of Congress approved May 1, 1820: 
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Appropriated : 

Observation and report of storms $264,860 00 

Maintenance and repair of military telegraph lines 24, 000 00 

Signal Service, U. S. Army 3,000 00 

Expended : 

Observation and report of storms 182, 170 12 

. Maintenance and repair of military telegraph lines 19,783 16 

Signal Service, U. S. Army 1, 946 83 

Balances : 

Observation and report of storms 82, 179 88 

Maintenance and repair of military telegraph lines 4, 216 84 

Signal Service. U. S. Army , 1,054 17 

Probable demands : 

Observation and report of storms » 73, 141 11 

Maintenance and repair of military telegraph lines 4,216 84 

Signal Service, U. S. Army 1,054 17 

There has been deposited in the Treasury the sum of $249.44 to the 
credit of the appropriation for observation and report of storms, which 
amount has been received from sales of maps and bulletins under sec- 
tion 227, Revised Statutes. 

Especial personal attention has been given to the proper expenditure 
of the appropriations for this Service, and they have been administered, 
it is believed, with economy, and in accordance with the provisions of 
the laws. 

In view of the inconvenience and grave results from the exhaustion 
of specific sub-appropriations, the Chief Signal Officer suggests that 
Congress authorize, with the specific approval of the Secretary of War, 
that 2 per cent, of the entire appropriations for the observation and 
report of storms be interchangeable. The fact that the exact amount 
of specific appropriations in certain cases cannot be accurately deter- 
mined has been acknowledged regularly by Congress, in a proviso of 
this same character, in the appropriations for»the Coast and Geodetic 
Survey in the same bill in which the appropriations for this Service 
are made. The amount interchangeable would but little exceed $4,000, 
and as the approval of the Secretary of War would be necessary, the 
interests of the public would be guarded, while the efficiency of the 
Service would be better maintained, The Chief Signal Officer has 
used every effort to re-organize the entire Service that its financial man- 
agement and practical workings should conform to practices in vogue 
in large business establishments, and he believes that such interchange- 
ability of appropriations within narrow limits are as much in the inter- 
ests of economy as of efficiency. 

Of the past year's appropriation, over $9,000 will be turned into the 
Treasury. In case a slight latitude had been allowed the Chief Signal 
Officer to transfer, with the approval of the Secretary of War, two per 
centum from one sub-appropriation to another, it would have resulted 
not only that the appropriation for last year could have been made 
several thousand dollars less, and thus avoided the appearance of an 
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anduly large appropriation, but the Service would have been saved 
much embarrassment, which resulted in detriment to public interests. 

The system of rendering accounts of current telegraph receipts was 
modified on January 1, 1887, the changes being in the direction of 
simplicity, so as to render possible the settlement of such accounts 
within ten days after the close of the current month, instead of hold- 
ing them for periods varying from four to twelve months, as occurred 
under the old system. 

The Chief Signal OflScer has reduced, as far as possible, th8 amount 
of work done in the carpenter and machine shops, believing that the 
force in these shops should be kept at a minimum. It seems proper 
that these shops should do only such experimental and repair work as 
the exigencies of the Service may require, or as from its trivial char- 
acter would hardly warrant the expense of inviting proposals, but in 
all cases of extended work or manufacture the policy of doing such 
Work by the lowest bidder after public advertisement will be pursued. 

At the instance of the Disbursing Officer the Honorable Secretary of 
War was requested to authorise the absolute transfer of, and consequent 
responsibility for, all public property in the possession of the enlisted 
men of the Signal Corps, as is now done in the Ordnance Department. 
While the legal authorities of the Government realized fully the hard- 
ship and injustice of holding the Disbursing Officer responsible for the 
vast quantity of property, aggregating millions of dollars in value and 
scattered from Maine and Florida to Alaska and Arizona, and which 
the Disbursing Officer has never seen, yet it was decided that the 
power to transfer the responsibility was vested in Congress alone, and 
that special legislation would be necessary for such action. The pres- 
ent condition is analogous to a condition of affairs in which the dis- 
bursing clerk of the Postmaster General's Office would be responsible 
for all property at every post office in the United States. The Chief 
Signal Officer most strongly recommends that the attention of Con- 
gress be drawn to this unbusiness-like condition of affairs. 

In the report of the Disbursing Officer (Appendix No. 13) will be 
found a list- of contracts entered into during the fiscal year ending 
June 30, 1887, as required by the Act of Congress approved April 21, 
1808. [Statutes-at-Large, Vol. 1, page 485.] 

The Chief Signal Officer invites attention to the inadequate office 
and storage accommodations for this Service, and especially invites 
attention to the new structure, which has never been occupied, known 
as the " Fergusson Building," located on the comer of 24th and M 
streets, on square No. 25 (northeast quarter), the remainder of which 
is already owned by the Government. The bill for the purchase of 
this building was favorably reported at the last session of Congress, 
and it is evident that the purchase of this site, or some other one, 
would be a matter of economy for the Government. The 54,000 square 
feet of land, and the new building, which is valued at from $50,000 to 
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$60,000, can be purchased for the sum of $108,000, while the necessary 
store-houses and other out-buildings can be constructed for the addi- 
tional sum of $42,000 ; so that the total and final cost of sufQcient accom- 
modations for this Service would amount to about $150,000, which ait 3 
per cent, interest would mean an annual rental of $4,500. The present 
rentals amount to $7,500, and about $500 is expended annually froin the 
contingent fund for necessary repairs to the wretohed and unsuitable 
buildings now occupied by this Bureau. To this sum of $8,000 should . 
be added another thousand dollars for the excesses in cost of fuel, gas, 
heating stoves, etc., caused by the occupancy of eleven buildings, in- 
stead of one; and also $3,000 for extra laborers and messengers required, 
owing to the scattered offices of the Bureau; thus aggregating $12,000 
against $4,500 ; a net annual saving of $7,500. Enough money has been 
paid for repairs and extra services, entailed by the present methods, 
since the organization of the Service to have purchased and completed 
the necessary buildings. 

In touching upon this matter the Chief Signal Officer would be doing 
a great injustice to those serving under him if he did not call attention 
to the fact that the present crowded, unhealthy buildings not only 
materially reduce the amount of work done under such disadvantages, 
but also seriously impair the vital energies and undermine the physical 
health of the office force. Over one-half of the entire force has long 
worked on an amount of air averaging from one hundred and twenty- 
five to six hundred and fifty cubic feet, while sound medical authorities 
place the minimum air space compatible with health at seven hundred 
cubic feet. In this case economical considerations of money, time, and 
health happily unite to urge the quartering of this Bureau properly and 
adequately. 

2d Lieutenant W. D. Wright, Signal Corps, remained on duty as Mus- 
tering Officer and assistant to the Property and Disbursing Officer in 
the examination and preparation for settlement of the pay accounts of 
the enlisted men of the Signal Corps during the fiscal year. 

In connection with the pay of enlisted men, attention is drawn to the 
fact that under existing conditions the pay of the men ef the Corps, 
although drawn from one appropriation, and that not a military one, is 
disbursed to the men by three different officers of three different corps 
of the Army. It consequently results that a greater part of the enlisted 
men, who on account of their small salary should be paid promptly, do 
not receive their pay until a date ranging from ten to twenty-five days 
after the end of the month for which it is due. In addition, it results 
that a very large* amount of time monthly is lost to the Government by 
the payment on three different dates of the enlisted men serving in 
Washington. 

Further, the payment of the men serving outside of Washington is 
not made direct to the men, but the checks are transmitted through 
this office to them, with the effect of duplicating the work of the Gov- 
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emment, since the amount of clerical labor necessary to make the pay- 
ment de facto entails upon this office nearly double the amount of labor 
which has already been performed by another department in making 
the payment de jure. If the Disbursing Officer of this Service could 
pay the commutation allowances for rations and the pay proper at 
the same time the payment for Quartermaster's allowances is made, 
it would not only save the drawing and recording of nearly ten thou- 
sand checks during the year, but would result in an economy of cleri«5al 
labor to the Government of a value not less than five thousand dollars 
annually. Under the current system 16,920 separate payments arc 
.necessary for the 470 authorized men, which would be reduced by the 
proposed plan to 5^640 payments. 

The question of suspended accounts has been carefully looked into 
by the Chief Signal Cfficer, who has expressed his desire of co-operating 
heartily and fully with the accounting officers of the Treasury in legally 
perfecting the disallowed vouchers, which aggregated, on the Chief 
Signal Officer assuming office, about $700,000. The accounting officers 
of the Treasury have likewise shown a disposition to modify their 
original requirements, which if carried out would have entailed on the 
different bureaus an extra amount of twenty thousand dollars' worth of 
clerical labor, and while no positive assurance has yet been received, 
it is believed that, where the spirit of the law has been strictly com- 
plied \^ith, liberal interpretation will be given by the Comptroller re- 
garding subvouchers substantiating the very voluminous telegraphic 
accounts of this Service. 

In view of the large number of private persons, institutions of learn- 
ing, &c , who purchased instruments through the medium of this office, 
in order that they might be sure of the accuracy of such instruments 
as compared with the Signal Service standard, the Chief Signal 
Officer has felt constrained to discontinue such practice, owing to the 
want of a special law authorizing the Signal Bureau to transact such 
business. These transactions have involved a very considerable ex- 
pense upon this office, which the Chief Signal Officer deemed of ques- 
tionable legality, and in addition have imposed a responsibility for 
private funds upon the Disbursing Officer, which should not justly 
fall upon this already over-burdened official. The propriety of this 
office guaranteeing the accuracy of private instruments seems unques- 
tioned, and this office continues now, as before, willing to test and 
compare any private instruments sent to it It seems, moreover, that 
institutions of learning, state officers, and others, should be able to ob- 
tain meteorological instruments of guaranteed accuracy^ and it is sug- 
gested that Congress authorize the Chief Signal Officer to sell to insti- 
tutions of learning, state weather services, voluntary observers, and 
such other class of individuals as may be thought, in the opinion 
of the Secretary of War, to subserve the public interest, standard 
meteorological instruments at the price paid for them by the Qovem- 
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ment, and the moueys received from such sales be credited to the 
appropriation for observation and report of storms for the fiscal year 
in which such sales are made. It is believed that such legislation 
would indirectly advance the interest of meteorology, and redound 
eventually to the benefit of the country. 

There have been purchased, for official use, 1,100 instruments of vari- 
ous kinds, and 3,105 have been issued during the fiscal year. 

ESTIMATES. 

The estimates of the Service for the fiscal year ending June 30, 1889, 
are $80,155.57 less than those for the current fiscal year. Tlie re-ar- 
rangement of the work of the Service, the discontinuance of certain sec- 
tions of telegraph lines, an improved weather code, and other changes 
in the direction of simplicity and economy, have enabled this consid- 
erable reduction. These decreases will in no way affect the efficiency 
of the present service, and they are based on the greatest number of 
stations which this Service is able to maintain under the limited sub- 
appropriation for rents and expenses which Congress has refused to 
increase. In case of increased stations, it will be necessary that the 
entire appropriation should be increased proportionately. 

f 

ORaANIZATION OF THE SIGNAL CORPS. 

The necessity for a regular organization of the Signal Corps, with 
various grades, is too obvious to be dwelt upon, since officers and men 
of the high order of ability and intelligence required by this duty can- 
not be expected to devote the best years of their life to a service which 
offers no reward iu way of increased rank or pay even for the most val- 
uable work. Poor pay and no possible advance in rank must produce 
unsatisfactory results. During the past sixteen years selected line of- 
ficers of the Army have devoted themselves to the interest of this Ser- 
vice, and no one who is familiar with the history of the Signal Corps is 
ignorant of the fact that the country owes much to these men, whose in- 
dividual labors have built up and insured the success of the present 
Service. Only two of the original detail remain with the Corps, many 
having voluntarily quitted duty which promised no advancement, and 
some have gained promotion and reputation in other corps. The 
commission organized by the 48th Congress recognized in its report the 
importance of retaining permanently with the Corps officers of such 
long experience. It is only by long study and great experience that 
indications officers, who perform the vital work of this Service, can 
hope to be at all efficient in their important duties. An organization 
comprising, besides the Chief Signal Officer, one major, six captains, 
six first lieutenants, two professors, and two junior professors would 
be sufficient, provided the officers were competent for all duties. The 
grade of second lieutenant should not exist in a corps charged with such 
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important daties. A detail of six lieatenants, selected from officers who 
had served two years in the line of the Army, woald insare material 
from which the Corps coald be properly recruited by fatare competitive 
examinations. The proposed organization would leave the regolar corps 
with fourteen officers against sixteen at present, and at practically the 
same expense. No officer should be promoted in this Corps without 
examination under conditions similar to those in force regarding the 
Corps of Engineers and the Ordnance and Medical Departments. 

Regarding the enlisted men in Washington, it is obvious that some 
change should be made in the organization. An attempt to transfer this 
Bureau bodily to the Agricultural Department barely failed of becom- 
ing a law at the last session of Congress, and at that time the enlisted 
men of this Corps serving in Washington, almost without exception, 
exerted themselves in favor of a civil organization. While not much 
weight should be given to petitions of that character, circulated, as they 
are usually, by persons having some ulterior personal end in view, who 
too frequently obtain signatures by importunity or through fear, yet the 
Chief Signal Officer finds himself sharing in a measure some of the 
opinions put forth by the enlisted men serving in the main office. He 
believes that the interests of the Oovernment, both in efficiency and 
economy, would be best subserved by the discharge from the Army of 
the purely clericarforce in the City of Washington, and the organiza- 
tion of a civilian clerical force, such as now obtains in the offices of the 
Adjutant-General, Surgeon-General, Quartermaster-General, and else- 
where. 

In such reorganization it would only seem proper and just that men 
thus discharged from the Signal Corps, who are familiar with its special 
work, should have preference for such civilian appointments, with the 
proviso and understanding, however, that such restrictions should be 
imposed as would bring the entire clerical force within the provisions 
of the civil service law. 

This action would remove the sense of dissatisfaction which exists 
among many from being obliged to enlist as a soldier for a term of five 
years. It would also relieve the Chief Signal Officer from continued 
pressure, both personal and official, which is brought from time to time 
for the transfer of men from other sections of the country to Washing- 
ton City. A civilian force in Washington would be more permanent 
than the changing military service, and the expense to which the Gov- 
ernment is subjected for the transj^ortation of these men would be con- 
siderably lessened. 

The discharge of one hundred and twenty-five men serving at this 
office would permit the reduction of the Corps to three hundred and 
twenty-five enlisted men. The Chief Signal Officer is further of the 
opinion that the Corps could be economically reduced still another hun- 
dred; and that from the first of July, 1888, the Corps should be 125 
sergeants (25 first class observers, for great cities, and 100 second 
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class observers), 50 oorporals, and 50 privates. In such latter ease tbe 
appropriations for pay and allowances of enlisted men could be reduced 
$100,000, and in lieu of mek a sum should be appropriated $80,000 for 
the pi^ of civilian assistants. With such a proviso the assistants at 
observing stations throughout the country could be economically re^ 
placed by civilian assistants, as at many stations the work is such as to 
require the aid of an assistant only six months in the year. As a gen* 
eral rule, assistants can be hired at from forty to sixty dollars per 
month, where the expense to the Government now amounts to from 
fifty-five to seventy-five dollars, with an additional amount for expenses 
of transportation. In lieu of the present complicated and varying sys* 
tem of commutations for quarters, fuel, rations, and clothing, whi<di also 
entails three distinct (monthly) payments from three different bureaus, 
it is rec(Mnmended that there shall be granted to every man of the Signal 
Corps, not receiving allowances in kind, a fixed sum which shall be paid 
by the same o£Elcer as the pay proper. It should further be recognized 
that observers serving in great cities (those exceeding 100,000 by last 
census), or as assistant directors of state weather services, have more 
important positions, and that those serving west of the one hundredth 
meridian or south of the twenty ninth parallel (in yellow fever districts) 
merit proper allowances, and to such the commutation should amount 
to $00 for food, quarters, fuel, and clothing, while to others an allowance 
of $50 would be reasonable. The average monthly allowances now some- 
what exceed sixty-three dollars in Washington. There are now certain 
sections of the country, however, where the employment of civilian 
assistants would not prove satisfactory, and where only the restraints 
imposed by military service would insure meteorological duties being 
performed continuously. As a rule, to the southward of the twenty- 
ninth parallel, or the westward of the ninety-seventh meridian, the 
character of the climate and the social conditions which obtain are such 
as to prevent this office from being able to procure, at moderate and 
reasonable salaries, civilian assistants suitable for the work. It is 
probable that nearly 25 per cent, of the enlisted men who serve within 
the regions named would quit this Service if they were not held by their 
enlistment. The cost of living and the rates paid to laborers, even, are 
greater in these regions than those now allowed by the (xovernment to 
men of this Service. In consequence, pecuniary temptations and other 
kindred causes often impel observers of this Service serving in such 
places to quit the Corps as soon as possible. 

The law which authorizes two sergeants to be promoted each year to 
be second lieutenants should be continued, with the proviso that such 
promotions should be in the line of the Army and by competitive ex- 
amination after not less than four years* service in this Corps. Such 
a law would properly recognize the services of such a highly trained and 
efficient body of men as form this Corps, and that such officers might not 
lose their early training, they could later, afl^r some active service, and 
when specially fitted for this work, be promoted iato tUe Corps, 
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In conneotiou with the enlisted men, the attention of the Secretary is 
called to the fact that Congress for a namber of years has failed to 
make any provision for the nniform of the Oorps. In view of the fact 
that educated and intelligent men, such as aliQOst exclusively form this 
Corps, object seriously to the showy uniform of the ordinary private of 
the Army, it is suggested that some neat uniform suited to the wants 
of the Service be adopted. It is obvious that men serving as of&cials 
of the Government should have a badge which would distinguish them 
to persons seeking official information; while, on the other hand, it is 
to be desired that the uniform to be worn should be so quiet and un- 
obtrusive in itB character as not to make its wearer too prominent a fig- 
ure, or subject him to annoyance by its peculiarity or showiness. Both 
these conditions could be fulfilled with advantage to the soldier, to the 
community, and to the Service. The Chief Signal Officer has already 
made recommendations on this point. 

I am, very respectfully, your obedient servant, 

A. W. Obeely, 
Chief Signal Officer. 
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No. 42. — ^Tables showing the dates of closiDg BJid opening of navigation on the lakes and 
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APPENDIX No. I. 

REPORT OF THE OFFICER IN CHARGE OF THE DIVISION OF MILITARY 

SIGNALING. 

Signal Office, Wab Dkpaetment, 

Washington City, July 30, 1887. 

Sir: I have the honor to submit the following report of affairs pertaining to the mili- 
tary signaling division of the office for the year ending June 30, 1887. 

The division was established June 18, 1885, and the duties of the officer in charge were 
made to comprehend the supervision of matters pertaining to military signals, including — 

* * The care and improvement of the field telegraph train, heliograph, knapsack telephone 
and telegraph, and signal apparatus in general ; the preparation of a manual for instruc- 
tion in military signaling and management of the field telegraph train; and the super- 
vision of the theoretical and practical instruction in signaling of officers and enlisted men 
at Fort Myer and at this office, and the collation of al} information possible from American 
and foreign sources in relation to the foregoing subjects.'' 

The field telegraph train of to-day is practically that used during the late war. The bat- 
tery wagon is of the ambulance type, light and strong, and fills all requirements quite as 
well perhaps as any vehicle yet devised. It is used for the transport of batteries, battery 
material, instruments, stationery, etc., and also serves as an office from which several 
telegraph lines may be operated. 

The functions of the wire wagon (which is also of the ambulance order) are the carriage 
and distribution of the wire. It is equipped with a reel working on a vertical spindle, by 
means of which the feed of the wire in laying down is regulated, or the wire from aline 
taken up in coils. This wagon possesses no special merit, an army escort wagon with 
reel, would serve the purpose as well. 

The lance truck with its equipment of poles is very cumbersome, and on soft or wet 
ground is as awkward to handle as a loaded six-mule wagon, and efiectively disposes of 
the idea of celerity. 

The train works well on good roads, but for field work under all conditions it will be 
necessary to reduce materially the number of poles to be carried on each truck, or to re- 
duce the weight of the pole. Experiments in both directions have been made. 

The train now remains housed at Fort Myer. Its value is too great, however, in a mili- 
tary point to warrant suspension of efforts towards improvement. 

The telegraph train alone does not fill all conditions. The necessity for the establish- 
ment of earth connections implies a degree of fixedness as regards stations which is at 
variance with the idea of motion implied by the maneuver of contending armies. 

In order to obtain freedom from the necessity for making a ground, recourse is had to 
an insulated double conductor used in connection with a portable field telephone or tele- 
graph instrument. 

This service has two designs for a field-telephone, the knapsack and the Eccard. The 
former consists of a canvas-covered frame carrying a reel upon which is wound half a mile 
of insulated double wire. A pair of trumpet telephones completes the equipment, which 
is disposed as a knapsack upon the shoulders of an orderly. 

In operation the wire is reeled out as the orderly proceeds and lefb lying on the ground, 
provision being made in construction that its elasticity and tensile strength shall be suffi- 
cient to withstand the tramp of men, and the ordinary strains and friction to which liable. 
But at crossings of roads and at points liable to the passage of field-pieces or wagons iC 
is necessary to cover the wire in shallow trenches or carry overhead through the trees. 

The Eccard is in some respects an improvement on the knapsack pattern. It combines 
the telegraph instrument and telephone, the latter used as a receiver in both cases. 

The employment of a portable battery in connection with this instrument is a feature 
wherein it falls short of the knapsack, which operates by induced currents; but the ob- 
jection on account of acids will, it is hoped, be overcome by the use of a new regenera- 
tive dry element, and the instrument will then stand among the best of which thiis serv- 
ice has knowledge. ' « 
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Hitherto it has been necessary to depend on the foreign market for the light, strong, 
pliable, insulated doable conductor snitable for field work, but within the past few 
months a cable, equal in essential particulars to the foreign, has been produced in this 
country. 

Visual signals supplement the use of the wire and become a necessity in situations 
wherein from any cause it is impracticable to run or maintain a telegraph line. 

This service is provided with a variety of implements for conveying intelligence by such 
signals. 

The flag represents the type of these, and the torch is its counterpart by night. 

The former is of the old familiar pattern, the colors, dimensions, and design of the 
original used in the late war having been retained. 

The advisability of dispensing with the largest size for general use, and of reducing 
the weight and length of staff, has been under consideration, and a flag kit devised as a 
substitute for the one now in use. 

The extmne limit to whidi a signal by flag can be read with certainty falls so far 
short of the requirements for frontier signaling that the heliograph has rapidly come to 
the fore, and the demand for it has outstripp^ the i»resent ability to supply. 

The service has from time to time secured patterns of the most promising models, and 
several different kinds have been furnished the Army for practical test. There is a di- 
versity of opinions as to relative merits, but it is clearly demonstrated that a more sat- 
isfactory instrument than either will result from a judicious combination of the best 
features of all. 

Apart from the mechanical details of construction, the instruments are embraced un- 
der two distinct systems. 

(1) That by which the direction of the flash is maintained constantly upon the dis- 
tant station, the obscuration being effected by a screen. 

(2) That by which the flash is made alternately to appear and disappear by change in 
the angle of inclination of the mirror. 

Both systems require frequent adjustment to compensate for the apparent motion of 
the sun, but the greater merit seems to lie in the use of the screen, as by means of it 
signals can be transmitted without impairing the ac^nstment, whereas the reverse ob- 
tains in signaling by vibrations of the mirror, as the motion or jar imparted to the key 
operates directly upon the bearings of the mirror with a constant tendency to disarrange- 
ment. 

The Grugan is most generally commended by officers, and in requisitions has the pref- 
erence. It is effective within certain limits, but for extreme long range the demand is 
for more power and for better metal and greater nicety of finish in the screws upon which 
adjustment depends. 

In determining the dimensions of mirror to be adopted, it is notalone sufficient to con- 
sider that the size of flash is independent of the size of the mirror, for, while this is ap- 
proximately true as applied to the heliograph, account must also be taken of the fact 
that, sinee each unit of area throws off a cone of light, the brightness of the resultant 
flash must be directly dependent upon the number of such units in the mirror — that is, 
the larger the reflecting surface the greater the intensity of the flash, or power'to over- 
come fog, haze, or distance. 

Therefore, in proportion, as the necessity lor work over long ranges increases, so should 
the size of the mirrors, due regard being had to the questions of bulk and transport. 

The modiflcation of the instrument as shown in the Purssell is an ingenious simplifi- 
cation of the original, but it is deemed a fatal defect that the mirrors should have been 
made so small. 

The Begbie is an English instrument of the screen class, with no special feature to 
commend it beyond the size of mirrors employed. The screen, or more properly, shut- 
ter, is a dumsy contrivance in comparison witii the pattern of this service. 

The Mance is the standard instrument of the British service, and, notwithstanding the 
objections urged by the English officers themselves to the faulty principle of attaching 
the signaling key to the mirror, is based on the vibrating system. 

In construction it is a much better piece of work than our Gmgan, the carefhl work- 
^nanship reducing to small limits the tendency to disarrangement. The mirrors are ad- 
^mirable and so effective from their large size as to have created among our officers a 
strong feeling in &vor of similar sizes for the frontier, where the conditions make practi- 
cable extremely long ranges. 

The Gamer is an adaptotion of some features of the Mance, but can hardly be said to 
be an improvement on that instrument. 

In the construction of a standard heliograph which shall embrace cax)acity for all work 
and satisfy the requirements imposed by our varied service, it has been found desirable 
that like parts be made interchangeable. 

The torch is at present the mainstay in night signaling, but, on account of its com- 
paratively short range (failing to supplement the heliograph), l^e necessity for the car* 
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nagd of a large qtumtfity of oil, which it oonsames with snch aTidity, and its giBxn»al nn- 
deanliness, is not in good repute. On the other hand, a torch roiulily catclMB the eye 
from its motion, can he read with great certainty at moderate range, and is snch a sim- 
ple, primitive, natural device, and so readily improvised, that it is quite certain to he oc- 
casionally used in some fwm or other. Tests have therefinre heen made witib a view to 
avoiding the ohjectionahle features, and the new pattern suhmitted, which is provided 
with aki asbestos instead of cotton wick and made self-feeding, is an outcome of such en- 
deavor, but does not succeed in overcoming the difficulties. 

Attention having been called to the fact that **brickwood'' (asuhstanee resulting 
fhym the action of heat on a mixture of clay and sawdust, the burning away of tiie saw- 
dust rendering the baked day exceedingly porous) possesses the property of taking up a 
laige amount of oil and holding it without a drip or waste, and also that the substance 
win give off its oil fteely when flame is applied, advantage has been tfdoen of the kjiowl- 
edge to test the new material as a substitute for both the cylinder and wick of the torch, 
atA the results are so satasiactory that it is probable, when the day comes that a flash 
lantern shall crowd the present torch out of the kit, a few pieces of bridcwood, so ar- 
ranged as to snap to the end of a stick, may still be retained as a hmidy torch for short 
range. 

The flash lantern recommends itself at once as a means of avoiding the defective and 
unpleasant feature of the torch. It consumes little oil, is compact, simj^e and easy to 
operate, and it is hoped may be made effective at great range. 

The present model <^rates with a key similar to Uiat of the telegraph instrument, 
the arrangement for cut-off and display of light being excellent. It remains to be dem- 
onstrated whether a more powerful light may not be necessary. The one now used is 
produced by furnishing an artifidal drsSt to a |-inch wick, all the rays being projected 
forward by means of parabolic reflectors. These refl^^rs affect the power only as they 
serve to direct all the rays to the direction desired. Therefore, the intensity of the flash 
is directly proportioned to the candle power of the lamp or flame, without regaxd. to the 
size of the reflector. 

The incandescent lamp is not available at present for general signal purposes, the bulk 
and weight of the batteries affecting the question of portability too seriously. 

llie lime light is well thought of by the English, and is part of their equipment. It 
is obtained by causing a jet of oxygen to peas through the flame of a G^rit lamp and im- 
pinge upon the end of a pencil of lime, by which the pencil is raised to a white heat. 
The result is an exceedingly brilliant light The objection to its use is the necessity for 
the carriage of materials and vessels for the generation and manipulation of the gas. 

Another device for a signal light contemplates the prqjection of a spray or jet of oil 
through the flame of a spirit lamp. The most surprising result follows such action, the 
spurt of flame jumping to the height of 2, 3, or more feet, in proportion to the eneigy 
of the jet, and making a most brilliant display visible at a great distance. The con- 
struction of an apparatus which shall make tiie use of such a flame practicable for field 
signals is under consideration. 

The field glass with which the service is now supplied is of low magnifying power, but 
possessed of an extensive field. It is suitable for the purposes of an ordinary soout or 
reconnaissance, where a large section of country is to be taken in one field of view, or in 
readily locating the position of remote objects, but for the purpose of minute examination 
it IS often necessaiy to bring to bear an instrument with much greater power than the 
field glass possesses, and this equipment is therefore supplemented by the telescope. 
The best of these instruments serve admirably for drawing near (apparently) and mak- 
ing distinct the details of a very distant object; but, unfortunately, the field of vision of 
the present model is extremely limited, so much so that in a fading light its value is 
much impaired. Then, too, the difficulty of maintaining the object in t£e fidd is such 
that the utmost care is necessary in finding and holding on. 

The binocular telescope aims to combine the extensive field of tho marine glass with 
the great power of the telescope, and, though foiling somewhat short of dther in its 
particular sphere, is an excellent substitute for both. 

With the object of testing as to merit for use in our service, several of the most per- 
fect of these instruments have been procured. 

The smaller of these binoculars is fitted to a pouch to be slung from the shoulder in a 
manner similar to the method adopted in cariyii^ the field-glass, and though somewhat 
heavier and half as long again, is yet portable. 

Its light and field are nearly up to the standard marine-glass, and its power is as 26 
to 30, compared with the service telescope; its great value for field purposes is, there- 
fore, readily apparent. 

The higher power binoculars, however, are of different pattern, and designed for use 
only at pemuuieDt stations. They do not admit of folding or * * telescoping ' ' to a small 
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compass, and are, therefore, awkward«to handle in transporting, so that for general field 
use they are not favorably considered. 

Rockets, signal bombs, colored lights, and minor signals have received but limited 
attention daring the past year. Samples of various compositions for producing brilliant 
colored flames have been submitted, but the stock on hand of such material is ample, 
and can readily be replenished in case of need. 

The subject of ballooning has also been in abeyance, but the service is kept informed 
as to the efforts of others, and the information on this head is accessible for ready refer- 
ence in case of need. 

The signal tower which has been so long held in position as a permanent station at 
Fort Hyer has been taken down and packed for storage or shipment. Some minor re- 
pairs were found necessary. 

The portable towers of the service are in the nature of extension ladders, mounted on 
light vehicles, and serve the purpose of making practicable the ascent to elevated sta- 
tions in the field. The ladders themselves do not afford a very stable resting place for 
a signalman so long as the elevated end is in air, but in conjunction with some point of 
support well up, make a fair roost and observatory. 

Morning pigeons, — In relation to the use of these birds for the speedy conveyance of 
military dispatches, the report of Major Upham reads: 

*^I was greatly surprised during my visit to Russia and Grermany this summer (1886), 
by the importance attached by these nations to the carrier-pigeon service, having pre- 
viously thought this interest was confined chiefly to France, Belgium, and the lower 
country. 

**It was for this reason that, during the recent maneuvers of the Eighteenth Army 
Corps, to which I was assigned, I paid particular attention to the practical workings of 
this service, witnessing the manner of transporting the birds for field service, the method 
of attaching the messages and dispatching these couriers to their bases. This service 
was constantly made use of during the continuance of the maneuvers and always with 
complete success, and on the last day at Castleveil, during the progress of the final as- 
sault and just ^t the time of the surrender of the position, news of the disaster was trans- 
mitted by these carriers to Bordeaux, a distance of about 40 miles, in three-quarters of 
an hour, exhibiting an illustration of the modem method as now adopted by the great 
military powers of conveying rapid important intelligence when communication by rail- 
way and telegraph is cut. 

'*This service has grown up and been adopted by the different military nations since 
the last Franco-German war, when the great usefulness of the carrier pigeon during the 
siege of Paris became so well known and constituted for weeks a service of dispatches 
both public and private that the powerful and close line of circumvallation of the Ger- 
man army was powerle^ to prevent. It is reported that over 100,000 official, and about 
1,000,000 private dispatches were transmitted in this way. 

**The German and French Governments very soon commenced to perfect this service, 
and incorporated it into their military service, so that now, after fifteen years of careful 
breeding, training, and study of the habits of this bird, there are to be found in every 
local military center of Germany, and in every principal borough in France, pigeon- 
houses of blooded and well-trained birds, perfectly reliable for distances up to 200 miles, 
and selected birds for much greater distances." 

The conditions which prevail in Europe are especially favorable for the perfection of 
the carrier service. * Each capital and large city has always before it the possibility of 
environment by an enemy, and nob only have the authorities, civil and military, given 
the subject attention, but the training and racing of the birds has become a fashion, as 
it were, and the interest is general. 

Here the need for such letter-carriers is not so pronounced that it suggests itself as a 
necessity, but as it has appeared to many that useful results might be obtained on 
the plains, pigeons of approved stock were sent out to test the matter. The results af 
that endeavor are, however, not encouraging. Unfortunately the Territory (Montana) 
to which they were sent is infested by hawks, and attempts at giving the pigeons train- 
ing flights were attended with such slaughter as to promise speedy annihilation of the 
flock. 

A pigeon station has recently been ordered at Key West, from which it is reasonable to 
expect excellent results. Diligent inquiry has revealed that the conditions are very 
favorable, and the training of the birds for the flight from the seaward will receive special 
attention, that communication from a squadron in the vicinity of Havana or Nassau may 
be made practicable. 

Instruction. — In previous years the jurisdiction of the Signal Office was extended or rec- 
ognized to include Fort Myer as a part of the establishment of the office, and advantage 
was taken of the opportunity afforded by possession of this fine post to give all officers 
and men attached to the service a practical working knowledge of the various devices for 
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signaliiig, and to maintain in a state of proficiency a detachment of men who should be 
available at all times for field duty. 

The act of Congress approved August 4, 1886, forbidding the applicationjof public funds 
to the maintenance of such school of instruction, virtually dispossessed the service of the 
post, and the passage of the act was followed shortly by the transfer of officers and men 
to other stations. 

During the year past, and because of lack of £Eicflities, there has been no instruction 
whatever in that special branch which not only gave the service its name, but which was 
the primary cause of its existence. 

On the other hand, at military posts there has been particular activity in this respect, 
as will be seen from the following statement: 

Statement showing number of officers and enlisted men under instruction in military signaling 
in the various departments during each month of the year ending June 30, 1887, 



Department of— 



The East 

Dakota 

The Platte . .. 
The Missouri 

Texas 

California 

Arizona 

Columbia , 

Total.... 



July. 




• 

c 




V 




a 


■A 


-a 


& 

$ 


.2 


m 


1-4 

s 


o 


» 


16 


177 


11 


122 


3 


24 


1 


56 


1 


27 





29 


1 


30 





21 


33 


486 



Aiig^ust. 



September. 



October. 



C 

o 



9 
6 
1 
2 
1 

2 
1 



22 



c 
o 

a 

S 

.2 

a 



187 
91 
19 
63 
26 
28 
44 
29 

487 





s 

a 


£ 

m 

o 


Enlisted 


2 


165 


6 


90 


1 


20 


2 


55 


1 


8 





35 


2 


32 





28 


14 


433 





• 




c 




V 




a 


. 


'C 


£ 


■4-t 


t 


cn 


B 


1— • 

C 


o 


M 



28 
7 
2 
1 
1 

1 




40 



209 
95 
28 
49 
7 
50 
69 
27 



534 



November. 



December. 



S 

o 



26 
5 
2 
0- 
3 



I 



a 

OB 

c 



37 



193 

68 
43 

48 
18 
29 
72 
22 



493 



£ 

O 



31 
4 
3 
5 
4 

1 
3 



51 



ci 
o 

a 

'd 

OS 

I— • 

C 



155 
80 
43 
67 
39 
44 
80 
35 



543 





January. 


February. 


Mai 

• 

£ 

O 

7 
8 
3 
1 
2 

1 



•ch. 


April. 


Officers. 


iy. 


Ju 


ne. 


Department of— 


£ 

4) 

O 


• 

« 

a 

«> 

% 

S 


£ 

o 


• 

fi 
« 

s 
1 

.2 

1— « 

fl 

159 
75 
63 
71 
40 
39 
83 
52 


• 

fi 

§ 

•s 

OB 

fi 


• 

£ 
o 


• 

fi 
«> 

a 
1 

CD 

i-« 
fi 

175 
106 
96 
58 
40 
62 
106 
43 


• 

c 
« 

a 

1 

fi 

* 

157 
108 
57 
57 
25 
62 
96 
28 


• 

£ 
8 


• 

fi 

a 

•s 

.2 

*£ 


The East 


5 
7 
2 
1 
3 

2 
2 


145 
89 
40 
69 
52 
57 
63 
45 


8 
5 
2 

1 
3 

2 

1 


165 
83 
72 
71 
39 
43 
96 
42 


6 
7 
4 
3 
3 

4 
2 


8 
4 
2 
3 
4 

3 



6 
10 
3 
2 
3 

1 

* 

1 


160 


Dakota 


127 


The Platte 


37 


The Missouri 


45 


Texas 


35 


California. 


02 


Arizona. 


« 


Columbia 


25 


Total 


22 


560 


22 


582 


22 


611 


29 


686 


24 


590 


26 


491 







* Reports not yet received. 



The increased interest in signaling, as shown by this statement, is due to the impulse 
given by General Order No. 12, Adjutant-General^s Office, 1886. 

This order makes it incumbent on all officers and sufficiently intelligent men at the 
various posts throughout the Army to become proficient in the use of the flag, toich, and 
heliograph. 

For practical purposes of the frontier, and during times of peace, there will, therefore, 
be plenty of well instructed officers and men avaUable when communication by visual 
signals is desired; but the system of dependence on the Army for signalmen, however 
well it may operate in time of peace, is open to the objection that, as the Army 
makes a specialty of arms and not of signaling, in case of war this force would be natu- 
rally devoted to its legitimate work, and in lieu of an efficient body upon which to rely 
for exclusive attention to signals, there would arise, at the time of need, necessity for 
the creation and iostraction of a new body out of new material. 
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Visual signals are, however, of but secondary importance. The electric tel^gia|ih 
(field train and light field and telephone lines) is the mainstay of all armies at the pres- 
ent day; bat notwithstanding the importance attaching to it no opportunity is afforded 
to keep abreast of the times with the train, nor to drill, instruct, and make acquainted with 
its possibilities, even a detachment of men. The officers and many of the men of this 
service are well versed in their signal duties now, but unless some opportunity is given 
for practice by which this knowl^ge is to be retained, the moment of emergency, when 
field lines are to be laid rapidly and signals communicated promptly, will develop a 
most unfortunate state of affairs. 

In view of the fact that the Chief Signal Officer is charged, under direction of the Sec- 
retary of War, *' with the general signal service of the Army " and *'with the equip- 
ment and management of field telegraphs used with active forces in the field,'' attention 
is especially invited to the conditions now existing. 

Supply. — During the year 195 requisitions for signal equipments and stores and for 
supplies needed on target ranges were received, and action taken thereon. 

Inclosure *^ A '' shows in detail the articles furnished and their cost. 

It will be seen that the total money value of these articles, $6,484.31, exceeds the 
amount of appropriation ($3,000), and this excess, $3,484.31, represents the cost of 
articles supplied from the stock on hand for contingencies. 

For the incoming year the amount of appropriation is again $3,000. The needs of the 
Army for this year, as shown by reports received from military posts, are set forth in in- 
closure B. The money value of these articles, $13, 559. 24, is again much greater than the 
amount of the appropriation, and to fill the demand not only will the appropriation be 
inadequate, but the stock on hand will not avail to supply the deficiency. The item of 
heliographs alone will more than consume the whole appropriation. 

In other years the amounts appropriated for signaling purposes have been as follows: 



Year. 



1861.. 
1862;, 
1863.. 
1864., 
1865., 
1869. 
1870. 
1871. 
1872. 
1873. 
1874. 



Amount. 



$5,000 

55,960 

115,891 

100,000 

100,000 

5,000 

5,000 

5,000 

5,000 

12,500 

12,500 




Amount. 



95,000 

10,500 

10,500 

10,500 

10.500 

10,500 

10.500 

10,500 

5,000 

5,000 

5.500 



No appropriations for 1866, 1867, and 1868. 



The great demand for signal supplies is due to the order for the Army to take up the 
subject of signaling, to the interest developed in the use of the heliograph by the suc- 
cess made of it in Arizona, and to the requirements on target ranges. 

MisceUaneotts. — Lieut. B. M. Purssell, Signal Corps, was relieved from charge of the 
division March 22, 1887. 

The manual of signals prepared by this officer is still in manuscript form. The paper 
requires revision to make it correspond to the new code; in fact, it will not be practicable 
to perfect the manual till the composition of the standard equipment isdefi^nitely deter- 
mined. 

The work of the division, in addition to the attention given to experiment and supply, 
and the clerical work incidental thereto, has comprehended the collection of reports and 
data by which it is sought to keep constantly informed of the progress of European serv- 
ices. During the past year a number of such reports have been fied for ready reference 
under appropriate heads, and translations of many of these have been made by Sergeant 
Bunnemeyer, a most efficient and painstaking man. 

In addition a scrap-book is made to do duty as a receptacle for various items of useful 
information having a bearing on the service, that are gathered from time to time. In 
connection with the collation of information it is desirable that a small fund be de- 
voted exclusively to this end. 

Very respectfully, your obedient servant, 

R. E. Thompson, 
First Lieutenant, Sixth Irtfantry, Acting Signal Officer^ 

The Chxbf Sjgnai, Officbb. 
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[Incisure A.] 

SM^ffy^ shminig is^ifes to milUary po8i& during the year ending June 30, 1887, and vaiue of 

mme. 



Ariiolea. 



Teleaoopea and straps 

Telescope holders 

Marine glasses, cases, and 

straps 

Telephones (rent per annum).. .. 
Transmitters (rent per annum).. 

Call boxes 

Anemometer 

Self-register for anemometer.... 

Hygfrometer..... 

Instrument shelter. 

Keys, telegraph 

Sounders, telegraph 

Heliographs .«.. 

Flash lanterns , 

Ck>ppercans,5-gallon 

Eye-glasses, colored 

Canvas cases and straps 

Jointed staffs, complete 

Joints of staff 

Flags, 4-foot 

Flags, 2-foot 

Torches 

Plameshades 

Extinguishers 

Canteens and straps 

Haversacks 

Funnels 

Pliers pairs.. 

Scissors do.... 

Wormers 



No. 



25 
21 

57 
22 
2 
16 
1 
1 
1 
1 

47 
48 
48 
8 
2 
6 
39 
80 
H 
153 
79 
88 
80 
84 
31 
39 
46 
42 
50 
38 



Value. 



$1,140.00 
5.25 

527.25 

110.00 

10.00 

224.00 

15. OQ 

27.50 

2.00 

2.00 

86.95 

88.80 

1,680.00 

600.00 

18.00 

1.08 

160.68 

360.40 

16.06 

104.04 

17.38 

211.20 

25.80 

25.20 

66.65 

81.90 

8.28 

&40 

22.00 

7.60 



Articles. 



Cipher disks 

Code cards 

Wands 

Sk>ools thread. 

Needles 

Wioking balls. 

Matches boxes.... 

Pencils 

Manuals of signals. , 

Wind shades 

Oil gallona., 

Seed for homing pigeons 

pounds.... 

Cutting pliers 

Battery cells 

Sulphate of copper pounds.. 

Battery zincs , 

Battery coppers... 

Sal ammoniac pounds... 

Qalvanized iron wire....miles... 

Office wire pounds.... 

Insulators.. , 

Insulator brackets...... 

Insulator knobs 

Connectors : 

Spikes 

Doable button switches ........ 

Climbers and straps 

Prisms for battery pairs.. 



Total. 



No. 



57 
1,726 
215 

8 

12 

300 

172 

104 

27 

2 

169 

150 

6 

86 

760 

106 

44 

5 

8i 

33.66 

329 

328 

25 

35 

100 

30 

1 

2 



Value. 



9&84 

17.26 
4.30 
.58 
.06 
5.70 
a. 60 
4.16 

13.50 
1.00 

25.35 

11.00 

9.42 

120.40 

31.60 

10.60 

2.20 

.40 

36.06 

8.41 

12.34 

3.67 

.22 

1.75 
.45 

7.50 
.75 
.10 



95,987.56 



In addition to the above, 25 experimental sets of signal equipments, devised by Lieu- 
tenant Purssell, were distributed for Airther test, in compliance with directions con- 
tained in letter from Adjutant-Generalfs Office, December 22, 1886, as follows: 3 to the 
Department of the Missouri, 3 to the Department of Texas, 3 to the Department of the 
Platte, 2 to the Department of Dakota, 2 to the Department of California, 2 to the De- 
partment of the Columbia, 3 to the Department of Arizona, 2 to the Department of the 
East, 1 to the Artillery School, Fort Monroe, Va. ; 2 to the Infantry and Cavalry School, 
Fort Leavenworth, Kans.; 1 to the Military Academy, West Point, N.Y.; 1 to Willets 
Point, N. Y., costing $496.75; total value of equipments issued during year, $6,484.31. 
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[Inclosiire B.] 

Statement ahomng supplies needed at military posts for the year ending June 30, 1888, and 

value of same. 



Articles. 



Telescopes and straps 

Telescope holders 

Marine glasses, cases, and straps 

Manuals of sigfnals 

Ciopper cans, 5-gallon 

Flags, 4-foot 

Flags, 2-foot; 

Flags, 6-foot 

Jointed stafifs 

Canvas cases and straps 

Foot torches 

Foot extinguishers......... 

Foot flame shades 

Flying torches 

Flying extinguishers 

Flying flame shades » 

Wind shades 

Wormers 

Canteens and straps 

Haversacks 

Funnels 

Pliers ^ 

Scissors 

Cipher disks. 

Heliographs 

Signal equipments, complete ... 

Eye-glasses, colored 

Telphones (rent per annum) .... 
Transmitters (rent per annum)„ 

Call-boxes! ! 

Qalvanized iron wire... miles... 

Office wire pounds... 

Cells, LeClanche 

Cells, Eagle 

Cells, Daniel 

Insulators, glass 

Insulator brackets 

Insulators, porcelain 

Barometers 

Anemometers 

Self-register for anemometer.... 

Hygrometers 

Keys, telegraph' 

Sounders, telegraph 

Relays 

Connectors 

Poles, iron 

Poles, wooden 

Wands 

Wicking pounds... 

Oil gallons- 
Sulphate of copper pounds... 

Spikes do 



No. 



22 

13 

72 

59 

3 

152 

112 

38 

51 

25 

25 

21 

20 

24 

23 

21 

23 

23 

21 

35 

21 

19 

30 

21 
166 

52 

22 
139 

20 

13 

33 
152.11 

34 

66 

10 

1,091 

878 

49 
6 

14 
1 
2 

14 

14 
6 
110 
256 
135 
242 

46.7 
280 
610 

25 



Value. 



$1,003.20 

3.25 

666.00 

29.50 

27.00 

103.36 

24.64 

180.50 

223.38 

103.00 

45.00 

6.30 

6.00 

72.00 

6.90 

6.30 

11.50 

4.60 

45.15 

73.50 

3.78 

3.80 

13.20 

2.52 

5,810.00 

1,033.24 

3.96 

695.00 

100.00 

182.00 

135.96 

38.03 

59.50 

92.40 

15.00 

40.91 

9.82 

.43 

168.00 

210.00 

27.50 

4.00 

25.90 

25.90 

48.00 

5.50 

1,226.24 

135.00 

4.84 

8.87 

42 00 

25.07 

1.12 



Articles. 



Matches boxes... 

Message pads or scratch- 
books 

Pencils 

Compasses 

Practice poles 

Switch-board 

Lightning arresters 

Wind vanes 

Code cards 

Hygrodeiks 

Cross-arms 

Electric bells 

Stop watch 

Battery zincs 

Vises, hand 

Cutting pliers 

Needles 

Battery coppers 

Staples, assorted 

Sal ammoniac pounds... 

Streamer flagd 

Balls of tape 

Magnet wire pounds- 
Small straps 

Battery boxes 

Microphones (rent per an- 
num) ...-. 

Letter clip boards 

Straps for marine glasses 

Torches, new style 

Mile kerite wire 

Flash lanterns 

Hand disks 

Thread pounds... 

Needle-cases 

Cotton waste pounds... 

Odometers 

Wind velocimeter 

Hinges for packing cases 

Padlocks and keys 

Ground plates 

Box sounders 

Plug switches 

Signal shells 

Packing cases 

Lance sockets 

Lance straps 

Back boards 

Cords 

Wire holder 



Total 



No. 



221 



Value. 



m.06 



115 


5.98 


117 


4.68 


18 


31.50 


8 


1.50 


1 


.48 


12 


72.00 


6 


23.70 


581 


6.81 


2 


4.00 


50 


25.00 


2 


5.00 


1 


15.40 


130 


13.00 


4 


2.12 


3 


4.71 


18 


.07 


100 


5.00 


144 


.13 


23 


L84 


4 


2.00 


4 


.76 


.50 


.15 


41 


4.10 


2 


LOO 


2 


10.00 


2 


.36 


2 


LOO 


6 


10.80 


1 


171.60 


3 


225.00 


4 


.48 


4 


2.20 


4 


.40 


20 


2.20 


2 


6.00 


1 


15.00 


4 


.60 


2 


L50 


.4 


8.00 


2 


6.60 


5 


8.75 


48 


2.40 


2 


3.00 


2 


LOO 


2 


LOO 


2 


.20 


2 


.10 


1 


L50 



13,559.24 



APPENDIX No. 2. 

REPORT OF THE INDICATIONS DIVISION. 

I 

Office of the Chief Signal Officeb, 

WaakmgUm aty, Jwiy 30, 1687. 

Sis: I bave the honor to sabmit herewith a* report of the work done in this division 
for the year ending June 30, 1887. 

The regular tri-daily indications for the thirty-nine separaEte States and districts at the 
7 a. m. and 3 p. m. reports, and forty-one separate States and districts at the 10 p. m. 
report, have been prepared and issued throughout the year as usual, except that begin- 
ning April 1, 1887, predictions for twelve States only, and beginning April 5, 1887, pre- 
dictions for eighteen States only have been made from the 3 p. m. reports, and begin- 
ning April 17, 1887, the detailed predictions by States have been omitted on Sunday 
morning, only a general prediction for the whole country being made at that report. 

The regular twenty-four hour synopsis has been issued daily at the 7 a. m. report, 
except that during June, 18S7, the Sunday morning issue was discontinued. 

The regular issue of the 10 a. m. daily special bulletin was discontinued August 1, 
1886, since which time it' has been issued only when the conditions have indicated 
changes which should receive special mention. 

The monthly special bulletin, issued on the first day of each month, containing a sum- 
mary of the weather and temperature conditions for the preceding month, and when 
the month closes a season for the preceding season has been continued. 

Tracings of the 7 a. m. isobars and isotherms have been furnished the publications 
divisi<Mi for use in the prex>aration of the daily weather map. 

Storm warnings to the lakes, sea-coast, and Canadian stations, warnings of frosts to 
the sugar, fruit, cranberry, Mid tobacco districts, and warnings of cold waves, northers, 
and dcu^erous floods to tiie threatened districts have been issued whenever the condi- 
tions Justified than. 

The system of distributing indications by means of special messages to observers and 
others at central points to be by them distributed to other points in their localities has 
been continued daring the year. At the beginning of the year seventy-three of these 
special messages were sent daily. These Were continued with some few changes ontil 
March 4, 1887, when, owing to lack of appropriations, all messages sent at €k)vemment 
expense were discontinued. From that time up to June 8, 1887, about thirty messages 
were sent daily at the expense of Idie parties receiving them, and, beginning June 9, the 
messages have been again sent at Government expense. On Jane 30, 1887, there were 
Ibrty-one of these messages being sent daily. 

Special telegrams to individuals, giving the indications for certain specified localities 
and dates, have been sent whenever requested, at the applicant's expense. 

On August 1, 1886, the numberof charts prepared at each tri-daily report was reduced 
from seven to five, by consolidating Charts 2 and 3 (new No. 2), and Charts 4 and 5 (new 
No. Z\, Charts 6 and 7 werO' renumbered 4 and 5 respectively. Some additional data 
were entered on Chart 6, and its designation changed &om ^^Dew Points" to ^*Bew 
Points and Local Storms." 

Banning with July, 1886, the work of computing the monthly percentages of verifi- 
cations of indications, oautionary and cold- wave signals, was transferred to this division. 
These percentages for the year ending June 30, 1887, will be found in the accompanying 
tables, marked A, B, and C, respectively. 

Beginning August 1, 1886, the verification of indications and all signals was assigned 
to one officer of the indications board, to be detailed monthly. 

The personnel of the indications boiard was changed July 20, 1886, by the addition of 
Lieutenants Greene, Purssell, Beall, Finley, Maxfield, and Day, announced as assistants 
to the Chief Signal Officer (G. O. 29, of 1886); March 1, 1887, by the restriction of its 
membership to those assistants who had had experience in the preparation of indica- 
tions (Ins. 10, of 1887), thus rriieving Lieutenanls Purssell, Finley, and Bay; and 
March 14, 1887, by the addition of Lieutenant Cioig (S. O. 18, of 1887). 
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Tbe wotk of prepaiiDg indications haa been perfoTmed dnring the year by the follow- 
ing ofSoera, viz: July, 18S6, Lientenant Woodruff; Angnst, 1886, Lieutenant Maxfield; 
September, 1B8S, Lieutenant Greene; October, 1886, Lieatenant MaxSeld; November, 
1886, Lieiit«naDt Greene; December, 1886, Liantemuit Walahe; Janoary, 1887, Liea- 
tenant B^ll; February, 1887, Lientenant Woodraff; Ilaicb, 1S?7, Lieatenant Greene; 
April, 1887, Lientenant Donwoody; Hay, 1867, Lientenant Croig; June, 1B87, Liea- 
tenant Beall. 

The work of verifying indications and signals has been performed by the following 
officeiB, viz: Jnly, 1886, indications board; Augnst, 1886, Lieutenants Greene and 
Finley; September, 1686, Lieutenanta Walsbe and MaiBeld; October, 1880, Lieatenant 
Greene; November, 1886, Lieatenant MazQeld; December, 1886, Lieutenant Greene; 
Janoary, 1887, Lientenant Greene; February, 1887, Lientenant Beall; March, 1887, 
Lieuteuaat Woodraff; April, 1867, Lieutenant Craij:; May, 1887, Lientenanta Greene 
and Finley; June, 1SB7, Lieutenant Craig. 

The pergonnel of the clecical force of the division was changed as followa: Jnly 26, 
1886, Sergeant H. £. Williams, assigned; January 11, 1887, Sergeant James Kenealy, 
assigned; January 15, 1687, Private B. M. Geddiags, relieved. 
Very respectfiiUy, yOQi obedient servant, 

Jno. p. Finlky, 
Second Lieuienant, Signal Corpe, AseiaiaTU. 

The CuiXF Signal Oitickb, 

WaehittgUm, D. C. 



Percenlagea ofiniicatiima verified for year ending June 30, 1887. 
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Percentages of indications verified for year ending June 30, 1887 — Continued. 
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Monthly average* 
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81.5 
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PACIFIC COAST. 



Southern California 

Northern California 

Oreeron 


89.0 
90.9 
84.1 
84.3 
91.8 
69.9 
85.4 


84.2 
83.2 
82.4 
79.6 
93.0 
70.0 
72.1 


92.1 
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82.9 
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78.0 
89.1 
80.4 
67.9 


.82.2 
74.8 
64.8 
64.9 
74.5 
66.1 
69.6 


84.9 
80.9 
71.4 
77.6 
82.0 
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72.0 


83.9 
80.4 
74.1 
74.6 
86.8 
78.8 
67.5 


90.0 
85.2 
76.4 
70.9 
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*The monthly average is obtained by multiplying the monthly percentage of weather by 5, wind 
by 1, and temperature by 4, and dividing the sum. of the products by 10. 

Statement showing percentages of verifications of cold'toave signals for the year ending June 

30, 1887. 
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APPENDIX No. 3. 

DETAILED STATEMENT SHOWING NUMBER OF STOBM SIGNALS ORDERED 

AND. VERIFIED, 

Fereenlagea of verifi&Uiona of storm signals for the year ending June 30, 1887. 
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APPENDIX No. 4* 

REPORT OF PACIFIC COAST WEATHER FORECASTS. 

Signal Office, War DKPABXMEirr, 

San FrancUco, CaL, July 12, 1887. 

Sib: I have tiie honor to submit the following report of the work of the Pacific coast 
division ibr the year ending Jane 30, 1887: 

Weather forecasts for Washington Territory, Oregon, northern Galifbmia, and sonth- 
em Calilbmia have been issued twice daily, at noon and 8 p. m., and have been sent to 
the larger towns in these districts through the agency of the Associated Press. When- 
ever rain has been indicated, these bi-daily forecasts have been telegraphed to several 
XK>int8 not reached by the Associated Press. During the autumn and early winter special 
warnings of the occurrence of rain were telegraphed to the fruit and raisin drying dis- 
Iricts oi soathem and central California. T^se warnings were instrumental in saving a 
large amount of fruit Arom injury, and many testimoni^ to their accuracy and value 
were received. 

Twenty-six cautionary signals were ordered during the year, of which number twenty 
were justified. The points at which signals are displayed are San Francisco and San Diego, 
Cal., stations at the mouth of the Columbia Biver, and Port Angeles and Seattle, Wash. 
Whenever signals have been ordered at Port Angeles, notification of this fact has been 
sent to posts on Puget Sound. Items from newspajters and letters received at this office 
show the value of these signals to shipping. The present service could be improved by 
making Port Townsend, Wash., and Eureka, Cal., stations for the display of cautionary 
sisals. Port Townsend is itself a port of importance, and signals displayed there would 
be visible to all vessels passing out of Puget Sound into the straits. At present there is 
no display station between San Francisco and the mouth of the Columbia Biver, and as 
nearly all storms strike the coast north of Cape Mendocino, there is seldom occasion to 
order storm signals at San Francisco. Consequently, at present no special warning is 
given ot storms occurring on the coast of northern California. Notice of such stormy is 
given in the published indications, but these may not reach the persons most interested. A 
display of signabi at Eureka would give the necessary warning. Owing to the &ilure of 
tel^raphic communication no reports have been received ih>m the stations at Tatoosh 
Island and Fort Canby during the greater part of the year. As these stations are on the 
immediate coast, and ace the points at which indications of coming storms are first per- 
ceived, reports ftom them are indispensable to the intelligent ordering of storm signals. 

An important part of the work of this division has l^n the collection and partial 
tabulaticm of meteorological data fifom stations other than those of the Signal Service. 

Table I shows the number of meteorological forms received from various sources. The 
tabulation of the rainfiill data from these forms has been kept up during tho present 
year, and a valuable record thus maintained. A similar tabulation of temperature data 
was begun but could not be kept up owing to the limited clerical force available. The 
receipt of these forms has enabled this office to comply with the many requests from 
physicians, farmers, and others for rainfall and temperature data from districts not 
oovered by the Signal Service stations. 

A monthly weather review showing the meteorological conditions for each month 
along the Pacific coast has been issued, together with a table showing the rainfall at 
nearly one hundred stations. A weekly bulletin, showing the departures for the week 
from the normal temperature and rainfall at each Signal Service station, has been issued 
each Sunday morning. 

Since taking charge of this division in January last I have given nearly all available 
time to study of the synoptic weather charts of past years with a view of increasing, if 
possible, the accuracy of the published forecasts. Study has also been given to the con- 
ditions under which frost occurs in California, and to the seasonal distribution of rain- 
fall at stations west of the Rocky Mountains. Such study shows that the weather along 
the Pacific coast is greatly influenced by the meteorological conditions over the plateaus 
and mountain ranges to the East, and I would recommend that Prescott, Salt Ijake City, 
and Helena be added to the list of stations sending tri-daily telegn^hic reports to this 
office. Reports from these stations would be of great aid in determining the probable 
duration of winter storms, and also in the prediction of the local rains of summer. 

Table II shows the working force of the division during the year. By this it will be 
seen that during the greater part of the time but one clerk has Jbeen on duty. On this 
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acconnt much or tlie time of the officer ia charge of the diviaion has been taken, up with 
clerical work which otherwise could, have been profitably spent in stnd;, and it has been 
found impossible to pat all of the data received here into snitable shape for stady and 
easy reference. The present force of two clerks, however, is amply sufficient. 

This office is located, as id previons years, in the Western Union Telegraph Bnilding, 
in the bnsineaa center of the city. 

Table III shows the expenses of the division daring the year, eiclnsive of pay to the 
oEBce force. 

I am sir, very respectfully, your obedient servant, 

J. E. Mazfisij), 
Second LieutenatU, Signal Corps, U. S. Array. 
The Chief Sional Offices, 

Waakirtgton, D. C. 
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iilng tioBi the Postal TelSErspb Companj-. 



Name. 


Rank. 


DateL 


. Order. 




Qlonrord.W.A 

Ma.fleld.J.E.* 

Qorom, Nelson 

Moore, DenU. 

Willdnwm.H.E.*- 
Bju^he,.Oeo.0.' 


2d neut. 
set^lit 

Private.. 

Private.. 

PrivBte.. 


July 1, 1S86, to Jan. 10,1987.. 

jS^y 1, i88s,io JuneacisarV. 


287: a:g:o"i886 :::::; 

letter, o, c. a. o.. 

May 6, 1886. 
f3.0.B7,aig.Of..*86.. 

B.O.SB.8i8.0f..-8S... 

l:8:S;IS:8f:::i?::; 

S.O.»,ai«.Of..l885... 


In charge! 
Occasional clerical 


Bept.Uloaepl.I3,188G 

Oct. 13. 1886, to June 80, 18Sr. 

June 10 to June 30. 1887. 

July 1 to Sept 30,1886. 


'clerical »«l9lant: 






^.ch^r^Sept 
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h wi MleristCI indicate the 


present office force. 
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Table III. — Expenses of the Branch Signal Office during the year beginning July 1, 1886, 

and ending June 30, 1887. 



Nature of expense. 


Amount. 


Remarks. 


Rent of office, at 920 per month 

Rent of telephone, at 97.50 per month 


8240.00 

45.00 

15.00 

. 60.00 

6.00 

20.00 

1.76 

1.50 

15.40 


From October 1, 1S86, to March 30, 1887. 


1 snatch-block. 


Shipped to Astoria. Oreeon. 


.Tp-nitor fwrvlcefl. at S6 per month 


From September 1. 1886. to June 30. 1887. 


Washlnfc towels, at 50 cents per month 

2 tons of coal, at $10.25 




ReAllins: of hektogrraph. 


t 


6 Ararand chimneys -. •.... 




Gas for office, at $2 pur 1.000 cable feet 








Total 


405.15 
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APPENDIX No. 5. 

EXPORT Olf STATE WEATHER SERVICES. 

Signal Office, War Department, 

Washington Oily, August 23, 1887. 

Sib: I have the honor to sabmit my report of the operations of the State weather 
services and the meteorological societies co-operating with the Signal Service during the 
year ending June 30, 1887. 

The services previously organized have continued in operation, and during the year 
new services have been established in New Jersey, Pennsylvania, North Carolina, South 
Carolina, Mississippi, Nevada, and Colorado, while the services in Michigan, Indiana, 
Kansas, and Nebraska have been reorganized. Efforts are now being made to organize 
these services in New York, Wisconsin, California, and Oregon. 

The actual value of the State weather services to the people of the country and to the 
national service has been clearly demonstrated by the effective work of the past year. 
All the States where the services are in operation fully appreciate the benefits resulting 
therefrom, and several States have given the services a permanent organization under 
enactments passed by the legislatures, while the services in other States are at present 
almost wholly supported by the Signal Service, though all expect that speedy action 
will be taken by the States' authorities which will secure a permanent and independent 
organization, the chief object of these services being to afford facilities for the rapid 
and extended distribution of information collected by the Signal Service. The record of 
the past year shows that this object has been fully realized by the distribution of the 
daily indications, cold- wave warnings, etc., to more than twelve hundred stations which 
would not have received these warnings had the State services not been in operation. 

The facility for the distribution of the Signal Service weather indications is only one 
of the numerous advantages resulting from such organizations. These advantages have 
been summarized by Prof George H. Cook, director of the New Jersey weather service, 
as follows: 

(1) It will be the means of soon securing better predictions of weather changes and 
storms. 

(2) It will bring the benefits of the Signal Service of the United States into every 
county of New Jersey participating in the State local organization. 

(3) It will soon prepare New Jersey for a system of storm signals displayed from rail- 
road trains that will be widely beneficial to agriculturaf interests. 

(4) It will give to every county the Government standards for temperature, rainfall, 
wind velocity, humidity, etc., which are sources of useful public information. 

(5) It will put within reach of local agricultural societies means of accurate observa- 
tions, which in the course of years must be valuable to any locality in the study and 
adaptation of cereals. 

(6) It will bring the science and methods of the Signal Service Vithin the reach of the 
high schools of the State, offering teachers and pupils alike excellent opportunity to 
study a wide range of the application of science to foster and protect agricultural in- 
dust^. 

(7) It will lead to the collection of rainfall statistics to enable engineers to better estimate 
the supply of canals, also the sudden downpours to guard against in laying out sewers 
in cities. It will lead to a correct knowledge of rainfall over different water-sheds of 
the State, for the purpose of giving data for supplying the water- works of cities, towns, 
and villages. 

(8) It will lead to the forming of reliable meteorological records for use in legal 
cases. 

(9) It will lead to a better practice of medicine, when physicians throughout the State 
can study diseases with reliable and accurate meteorological facts by their side, and for 
sanitary purposes correct meteorological statistics are invaluable to the practitioner in 
applying preventive remedies for the public good. 

In addition to the above advantages, the Signal Service may receive substantial aid 
from investigations carried on by the State services or by meteorological societies which 
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may restilt in Actual improvement of the work of the National Service. These organiza- 
tions have attracted the attention of a large class of intelligent observers who are pur- 
suing the study of meteorology, and are therefore better able to utilize the work of the 
National Service. These observers are also prepared to judge of the quality of the work 
issuing from that service, and, in my judgment, the ultimate effect will be not only to 
render the Signal Service more valuable to the people, but will increase the accuracy of 
the weather forecasts issued by the National Service. 

Enlisted men of the Signal Service are now detailed as assistants to the directors of a 
number of the State weather services, thus securing the use of the department frank in 
the collection and distribution of data, thereby rendering substantial benefits to many 
services which were otherwise unable to provide the necessary blank forms, stationery, 
postage, etc., used in the work of these services, and the presence of these men at the 
State centers proves of special value to the National Service in the collection of data used 
in the preparation of the weekly crop bulletin during the present season. The directors 
of several of these services being connected with the agricultural departments in their 
respective States, enables them to collect by means of forms by the Chief Signal Officer, 
reliable information as to the probable effect of the weather upon the growing crops, and 
these reports, after being collected at the State centers, were summarized and telegn^hed 
to this office to be used in connection with weekly and seasonal charts and the prepara- 
tion of the bulletin. 

X inclose herewith a detailed report from the director of each of the State services, 
showing the work performed and the condition of the services at the close of the fiscal 
year; also copies of the bills passed by the legislatures of Pennsylvania, Michigan, and 
Nevada, relative to the organization of weather services in those States. I would rec- 
ommend that an effort be made to complete the organization of the services in Louis- 
iana, Wisconsin, California, and Kentucky, as sugar, tobacco, and fruit interests of the 
country would thereby receive substantial benefits. 

After the detail of Signal Service men as assistants to the directors of State weather 
services, the co-operation of railroads was solicited with a view to distributing the 
weather forecasts throughout the States economically, and, almost without exception, 
the railway corporations were desirpus of availing themselves of this means of benefi:t- 
ing the public. Inclosure No. XXII shows the railroads, and the stations of each re- 
ceiving and transmitting the indications before March 4, 1887. The use of railway tele- 
graph lines for this purpose was claimed by the Western Union Telegraph Company as 
an infringement of the contract made by many of the railroad companies for the oper- 
ation of telegraph lines. The method of distribution was as follows: The indications 
were telegraphed from the office of the Chief Signal Officer to the State centers, and the 
assistant at the State center was authorized to furnish copies of this dispatch to each 
railroad company co-operating, and the railroad company finally transmitting the dis- 
patch over its line permitting each station operator to copy the same for the benefit of 
the people. The failure of the deficiency bill, leaving the Signal Service without the 
necessary funds, caused the discontinuance of the dispatches to the State centers from 
this office after the 5th of March, and the work of telegraphing was not resumed until 
the latter part of June, when it was resumed under more restricted terms which had 
been secured from the Westerp Union Telegraph Company , under which the dispatch to 
each station receiving the weather forecasts shall be paid for by the Signal Service at a 
greatly reduced rate. It is believed that this method of distribution will prove a great 
benefit to the service, but the experience of two months during which it has been in 
operation leads me to believe that a more prompt delivery of the weather forecasts could 
be secured by directing the Signal Service assistant of each State service to deliver to 
the railroad officials the dispatches for transmission over their lines. 

In conclusion, I wish to commend the Signal Service assistants who have been detailed 
for work in connection with these services. These men have uniformly performed 
their duties with fidelity and intelligence, and as the nature of their work requires fre- 
quent change of station, thereby entailing additional expense, I respectfully recommend 
that their pay and allowances be made the the same as that received by men of like 
grade at the central office. 

Very respectfully, your obedient servant, 

H. H. C. DuxwooDY, 
First Lieutenant^ Fourth Artillery, A. S. 0. and Assistant, 

The Chief Signal Officer, 

Washington, D. C, 
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[Inclosure I.] 

PENNSYLVANIA STATE WEATHER SERVICE. 

Philadelphia, July 7, 1887. 

Sib: In reply to yonr letter of Jnne 15, relative to the work of the Pennsylvania 
State weather service daring the year ending Jane 30, 1887, I have the honor to report 
that the delay in getting an appropriation, followed hy another delay in getting instra- 
ments, has given this State more of a prospective service than one which can show resnlts. 
Everything done thas far has been with a view of securing a service for the State which 
will be, when fally organized, one of a high order. 

An appropriation of $3,000 has been secured, and twenty-five full sets of instruments, 
consisting of maximum and minimum thermometers, hygrometers, rain-gauges, and in- 
strument shelters, ten mercurial barometers, and one hundred sets of weather flags have 
been ordered and will be ready in a few days, when they will be distributed at the various 
points selected. It is the intention to have one recording station of observation in each 
county. These records will be x>ublished monthly in tabular form. Each station will 
be supplied with standard instruments, and the necessary action will be taken to have 
them properly exposed. Several of the professors of the various colleges in the State will 
act as observers, and as many of them are already supplied with the necessary appliances 
for the work, expenses for the counties they will represent will be ^mall. In addition 
to the regular work, some of them have stated that they will make electrical and other 
observations. Judging from the interest manifested by them, good and reliable data 
will be secured. Through correspondence quite a number have been reporting, but a 
lack of instruments prevented them from making full reports, and a personal examination 
of their instruments and the manner of exposure established the fact that most of their 
observations were unreliable. 

Some ' * display stations ' ' have been established. A strong effort is being made to have 
the larger towns appropriate a sum sufficient to purchase the necessary weather flags and 
have them displayed from their public buildings and parks. This plan seems to meet 
with favor. In almost every county there are organized ''agricultural societies" and a 
circular letter is being prepared, asking them to organize a system for duplicating the 
displays all over their counties. By their aid, together with that of the towns and the 
assistance pfomised by the railroad companies, it is hoped that in a short time the fore- 
casts and warnings of the Signal Service will be well disseminated each day in all parts 
of the State. Several editors of the newspapers throughout the State have kindly offered 
their assistance in aiding the organization of the service. Much interest in the work 
was found among the people visited, and no doubt its value will be appreciated as soon 
as they test it. The railroad companies responded to requests for passes over their lines, 
but, with transportation furnished, there are expenses of about $2 each day in traveling 
which should be provided for. To properly organize the service much traveling is a 
necessity. The clerical work will soon increase rapidly, and it is a question of only a 
short time when assistance will be a necessity. If a good assistant could be furnished 
now, he could materially aid in the work. 

Very respectfully, your obedient servant, 

T. F. TOWNSKND, 

Sergeant^ Signal Corps, U, S, A,, Assistant in charge, 

. The Chief Signal Officer, 

Washington, D. C, 



The Franklin Institute of the State of Pennsylvania for the Promotion of the Mechanic 

Arts. Founded 1824. 

Office of the Secretary, 

Philadelphia, July 7, 1887. 

Sir: Referring to the accompanying report of Sergeant Townsend respecting the pro- 
gress being made in the establishment of a weather service for this State, I beg to state 
that I have read the same and find the statements therein contained to be substantially 
correct. 

The meteorological committee of the institute, to which the subject was originally re- 
ferred, appreciated the &ct that no effective work in so large an area as that covered by 
the State of Pennsylvania could be accomplished without financial aid from the State. 
The committee therefore prepared and promoted the passage of a bill appropriating $3, 000 
for the service. This bill only became an act during the last days of the legislature. 
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about one month a^, consequently the work of organizing the service may, at this time, 
be said to be only fairly commenced. Considerable preliminary work had been done 
pending the action of the legislature, looking to the selection of suitable observers in 
various localities, more particularly among the colleges^ in securing the effective co- 
operation of the principal railway companies, etc. The plans of the committee are being 
gradually matured, and within a few months it is hoped that the utility of the service 
will begin to be manifest. The points to which the committee .will direct all its efforts 
for some time to come will be the establishment and equipment of the central stations 
in the several counties and the establishment of repeating flag stations as numerous as 
possible. 

The committee desires to express its entire satisfaction with the zeal, ability, and 
energy displayed in conducting the detail work of the service by Sergeant Townsend. 
The work will speedily grow to such proportions, if, indeed, it has not already done so, 
when it will be necessary to provide him with one or several assistants. I beg to remain, 
on the committee's behalf, 

Your obedient servant, 

Wm. H. Wahl, 

Secretary, 

Lieut. H. H. C. Dunwoody, 

U. S. Signal Office, Washington, D. C. 



Report of a special committee of the Franklin Institute to formulate a plan for a State weather 

service. 

[Presented at the stated meeting:, held Wednesday, December 15, 1886.] 

At a meeting of the special committee to formulate a plan for a State weather service, 
held Wednesday, December 15, 1886, the following report was adopted, and ordered to 
he reported to the next monthly meeting of the institute. 

W. P. Tatham, 

Cliairman, 
Wm. H. Wahl, 
Alex. E. Outerbkidge, Jr. 
LOEIN Blodget. 
M. B. Snydeb. 

The snbcommitte appointed to consider the advisability of establishing a ''State 
weather service" for Pennsylvania, under the auspices of the Franklin Institute, and in 
conjunction with the United States Government Meteorological Bureau in Washington, 
begs leave to offer the following 

EEPOET. 

Experience has proved that the practical benefits to be derived from the daily forecasts 
of storms, cold- waves, etc., are greatly restricted, especially in the agricultural districts, 
by the want of sufficient facilities for disseminating the official information promptly. 
Farmers, who are especially interested in these forecasts, are usually so located that the 
reports do not reach them in time to be available as predictions, and they are therefore 
of little value to this class of the community. In order to overcome this deficiency, the 
experiment has been tried of establishing, in several of the Western and Southern States, 
an auxiliary ' ' State weather service' ' with volunteer observers located at available points 
working under a chief, residing at some central locality, who in turn is in daily tele- 
graphic communication with the Government Bureau in Washington. By the aid of 
this organization it is found that the weather forecasts may be much more rapidly and 
widely disseminated than has heretofore been practicable. The State services already 
established have proved of great value to the citizens^ and have afforded material aid to 
the Meteorological Bureau in its efforts to extend its usefulness. It is at the request of 
the officers of this Bureau that the Franklin Institute is considering the advisability of 
fostering the establishment of a similar service for Pennsylvania. 

The Chief Signal Officer offers to aid the work by furnishing all blank forms upon 
which the reports are written, by supplying a competent instructor, and an inspector, 
who will visit the stations, compare and correct the instruments, collate the reports, etc. 

It appears from the statements of the officers of the Meteorological Bureau that the 
State services already established have proved invaluable to the communities in which 
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they aie placed; and this committee is of the opinion that a similar service woald prove 
equally valuable in Pennsylvania, and that it is a proper subject for the carefhl consid' 
eration of the Franklin Institute. 

By means of the efficient "railway bulletin service," now in operation by the differ- 
ent railroad companies in this State, such a system is both x>08sible and practicable at a 
very small expense. By these companies the weather indications of the Signal Service 
ire daily posted at over 300 stations well located for points of distribution. 

By the ^'flag weather signals," which csm be displayed at these centers, and re- 
peat<^ or duplicated at proper distance from each other, the entire State can soon be 
covered with symbols, and the indications or warnings given to every locality partici- 
pating in the work. \ 

The value ot such information is sufficient to induce the belief that if a system was 
properly organized the people would very generally aid in these displays by volunteer- 
ing their services. 

While the stations of the Signal Service may be numerous enough for storm and frost 
warnings and general weather predictions, they are not sufficient to determine the cli- 
matic conditions of our State sufficiently for the best scientific and practical results. 

They are mere outposts for general work, so far apart that numberless meteorological 
phenomena occur that, being unrecorded, are lost for comparison and study. 

The value of systematic and continuous records of atmospheric changes can not be 
over estimated. There is not an industry in the country that could not be benefited by 
them. 

For this purpose a thorough system of taking and recording observations should be 
organized in every county. No doubt, with proper encouragement, a sufficient number 
of volunteers could be found for this work, and in a short time such an array of 
climatic data might be collected that valuable and comprehensive information might 
be given concerning the meteorological condition of any part of the State. 

As above remarked, several of the States have already experienced and recognized 
the practical benefits to be derived from a'* State weather service," and have appro- 
priated money to properly furnish the stations with the necessary Grovernmeht stand- 
ard instruments for measuring the pressure, temperature, humidity, rainfiill, wind, etc. 

This should be done by the State of Pennsylvania, as the benefits would be general. 

An appropriation of $3,000 will properly equip one station in every county, and fur- 
nish means for the monthly publication of a weather review containing the tabulated 
reports of the observations. 

After the stations are once established the cost of maintaining a continuous serv- 
ice will be slight. 

The following is a price-list of standard instruments, as published by the Signal Serv- 
ice: 

Barometer $30 00 

Thermometers: 

Drybulb 3 00 

Wet-bulb :.. 3 00 

Maximum . 5 00 

Minimum 4 00 

Rain-gauge 2 50 

Instrument shelter 5 00 

For the reasons herein stated, we suggest : 

That the Franklin Institute at once organize a *' State weather service" for Pennsyl- 
vania, having for its object the collection and collation of climatic data and phenomena, 
and the dissemination of the weather forecasts, storm and frost warnings of the Signal 
Service. 

That the work of taking observations, disseminating forecasts, warnings, etc., be 
accomplished by volunteer service. 

That the co-operation of railroad companies, telegraph companies, telephone compa- 
nies, newspapers, and others, who can materially aid in the dissemination of informa- 
tion, be solicited. 

That the offer of the Chief Signal Officer of the Army, to furnish a member of the 
Signal Corps to assist in the work, be accepted. 

That an effort be made to secure an appropriation of $3,000 from the State for the pur- 
chase of instruments and for the publication of the observations in a tabulated form. 

That all institutions of learning throughout the State be solicited to take an active 
interest in the collection of meteorological data and the study of the science, for prac- 
tical application to the various pursuits of life. 

That at least one observer be secured in every county of the State, ten of whom should 
take and record barometric readings. 
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That copies of all meteorological data relating to the State be secured and placed on 
file in the central office. 

That immediate action be taken to secure observers and displaymen, so that the 
work may be commenced, if possible, on January 1, 1887. 

That if all the work suggested can not be at once carried out, such portions as can be 
done without expense be started as soon as practicable. 

That the management of the service be placed in charge of a committee, appointed 
by the institute, with power to regulate the service according to requirements. 

At the stated meeting of the Frauklin Institute of the State of Pennsylvania for the 
Promotion of the Mechanic Arts, held Wednesday, December 15, 1886, the foregoing 
report was adopted and the committee continued, with instructions to carry into effect 
the plans proposed. 

Wm. H. Wahl, 

Seeretar$/. 



AN ACT to establish a state weather service in this Commonwealth for the purpose of increasing 
the efficiency of the United States Signal Service by disseminating more speedily and thoroughly 
the weather forecasts, storm and frost warnings for the benefit of the citizens of this State, and for 
the purpose of establishing and maintaining in each county thereof meteorological stations for 
the collection of climatic data and making an appropriation therefor. 

Whereas by reason of the limited facilities of the United States Signal Service the 
practical benefits to be derived from the weather forecasts, storm and frost warnings, is- 
sued from the Chief Signal Office at Washington, D. C, are greatly restricted, especially 
in the agricultural districts, by the want of proper means for disseminating these official 
reports promptly; and 

Whereas by the organization of a State weather service co-operating with the United 
States Signal Service the weather forecasts, storm and frost warnings, hitherto accessible 
only to a very small proxK>rtion of our people may be much more rapidly and widely 
disseminated throughout the State, whereby the value of the same to the agricultural 
and other interests will be largely increased; and 

Whereas the climatology of the State has never been observed and recorded in as 
thorough and systematic a manner as is necessary for the best promotion of the various 
industries; and 

Whereas the State weather services already established and maintained by State aid 
in Alabama, Illinois, Indiana, Iowa, Minnesota, Mississippi, Missouri, Nebraska, Mas- 
sachusetts, Ohio, Tennessee, and other States, co-operating with the Signal Service, have 
proved of great value to their citizens, especially to the farmers, who stand most in need 
of prompt and accurate information of anticipated climatic changes lor the protection 
of their crops and who are most directly benefited thereby; and 

Whereas at the request of the Chief Signal Officer, the Franklin Institute of the 
State of Pennsylvania for the Promotion of Mechanic Arts has proposed a plan for the 
organization of an efficient weather service for this State: Therefore, * 

Secjtion 1. Be it enacted by the senate and house of representatives of the Commonwealth 
of Pennsylvania in general assembly met, and it is hereby enacted by the authority of the same. 
That the secretary of internal affairs of this Commonwealth be, and is hereby,. author- 
ized and directed to name and appoint, on the recommendation of the Franklin Institute 
of the State of Pennsylvania for the Promotion of the Mechanic Arts, one or more 
competent obs^vers in each county of the State for the purpose of taking, recording, 
and transmitting observations of the atmosphere pressure, temperature, humidity, rain- 
lall, wind, and other meteorological phenomena occurring in their respective localities; 
and the secretary of internal affairs is hereby authorized and directed to purchase and 
furnish to each of said observers such standard meteorological instruments as are used 
by the United States Signal Service, and such signal flags and other necessary equip- 
ments, and such necessary clerical expenses as shall be designated and approved by said 
Franklin Institute. 

Sec. 2. The central office of the State weather service shall be located in the city of 
Philadelphia, at which the forecasts and warnings of the United States Signal Service 
shall be received and from which the same shall be disseminated throughout the State, 
and to which the State weather-service observers shall send their observations. 

Sec. 3. The management of the work of the Pennsylvania State weather service 
shall be under the supervision and direction of the Franklin Institute of the State of 
Pennsylvania for the Promotion of the Mechanic Arts, and the said Franklin Institute is 
hereby authorized to make such use of the information thus collected by the publica- 
tion of a weather review and by other proper means as will best promote the usefulness 
of the service to the citizeixs of the State. And the services of the said Fianklin In- 
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stitute and of the said obserrers of the State weather service shall be made without 
compensation. 

Sec. 4. The sum of $3,000 be, and the same is hereby, appropriated, out of any money 
in the treasury not otherwise appropriated, for the purpose of carrying into efEect the 
provisions of this act. 

Approved May 13, 1887. 



[Inclosure II.] 

SOUTH CAROLINA STATE WEATHER SERVICE. 

Columbia, S. C, July 10, 1887. 

SiB: In compliance with your letter of June 15, I beg to submit the following report 
on the South Carolina weather service: 

This service was inaugurated in October, 1886, on the arrival of Observer Graham, who 
was detailed to assist me in the organization and management. During that month but 
little was done beyond the purchase of flags, meteorological instruments, etc., corre- 
spondence looking to the selection of observers, displaymen, and with the various railroad 
companies to solicit their co-operation. During November Observer Graham exhibited 
signal service instruments at our State fair and delivered an address before our farmers, 
setting forth the objects of the State weather service, and at the close of the month he 
visited sections of the State, with instruments, and established ten stations. During De- 
cember the co-operation of the Columbia and Greenville Railroad and branches was se- 
cured, and signals were distributed to about thirty stations along that road. With the 
beginning of 1887 more display stations were established, and, with the co-operation of 
the South Carolina Railway Company, the number of stations in operation reached 
sixty-five. 

The principal obstacle contended with in the prosecution of the work was the objection 
raised by the Western Union Telegraph Company, by which that company prevented the 
railroads from sending the indications as railroad business. This necessitated either the 
abandonment of the service or a greatly increased expenditure for telegraphic service. 

Not wishing to abandon the indications, which are of much value to the people, I 
assumed the expense of telegraphing the daily report to about twenty-five stations, with 
the hop^ that ;your Service might be able to assist me to some extent. Unfortunately, 
however, the failure of the general deficiency bill and your appropriation for telegrapMc 
purposes prevented any aid from you. 

The expense entailed on the State service by the continuation of telegraphic reports 
has absorbed the funds available for State weather service purposes. I am pleased to 
acknowledge your letter of June 28, in which you authorize me to telegraph the indi- 
cations, cold- wave warnings, etc., after July 1, to sixty stations daily except Sunday. 
This timely assistance is appreciated, and will enable me to continue the service in this 
State. 

I found no disposition on the part of our people to purchase their own instruments, and 
I was therefore obliged to furnish them. I have on hand at this moment ten sets of in- 
struments, which I shall distribute as soon as possible. 

As stated above, I am unable at present to devote any money for this expense, and I 
would ask that transportation to various parts of the State be furnished Corporal Graham, 
so as he may distribute these instruments and thus perfect the service. I have requested 
him to apply for transportation, and I would respectfully urge that it be furnished him, 
if possible. 

The South Carolina weather service has at present sixty-five stations, thirty of which 
receive railroad telegraphic reports (the wires being owned by the railroad). The others 
are situated on Western Union lines. Care will be taken to establish stations only at such 
points as are demanded by the public interests and where the benefits will be felt. We 
have thirteen meteorological stations in the State. After the ten sets of instruments re- 
ferred to above shall have been distributed, making twenty-three stations in all, this 
service will be, in my opinion, well equipped for the collection of climatic data. 

During the cotton-growing.season we receive, in addition, the reports from your cotton 
region observers, furnished us by the Signal Service observers at Charleston, Augusta, 
and Wilmington. 

Notwithstanding all obstacles, the service continues to grow in popularity, which I 
think is evidence of its usefulness to our people, and I frequently receive letters asking 
that stations be established. 

The feature of weekly weather crop reports recently adopted by you is, I consider, one 
of the most valuable and important advances that could be made ; the bulletins issued 
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firom your office and that issued by us for this State are read with interest by our fiurmers, 
merchants, and manufacturers. 

In view of the serious damage we have sustained at times by floods in this State, I am 
convinced that a system of river reports would be of great value to us. With timely 
warning we could in many instances move stock, etc., and thus save thousands of dol- 
lars. I was instructed by our board of agriculture to correspond with you in regard to 
this matter, asking your co-operation and assistance to such extent as your appropriation 
will allow, cost of river-guages, and other information. I shall supplement any aid you 
give me in this connection, as far as I am able, with the limited means at my command. 

I beg to suggest that Columbia be made a full telegraphic station of the Signal Service, 
taking complete observations and receiving the telegraphic reports daily . I am informed 
that the Signal Service has only one station in this State, viz: Charleston; and in view 
of the growth of Columbia, its increasing trade and manu£Eu;turing interests, especially 
its cotton trade, I am sure that the Signal Service reports would prove of benefit to our 
citizens, and I hope that you may be able to establish a full station here. We have 
manifested much interest in the Signal Service in this State, and when North Carolina 
and other States abandoned the indications on account of expense, we continued, and 
thus our service has cost us a considerable sum, and we would like to receive all the 
benefits from the reports, etc., it is possible to give us. If this be made a reporting 
station, an assistant observer will be necessary, and I trust your appropriation may be 
sufficient to admit of your detailing an assistant and establishing a full station. In this 
connection I may state that you will have office room, fuel, etc. 

In conclusion, permit me to give expression to my warm appreciation of the valuable 
assistance I have received from Corporal Graham in the accomplishment of what without 
his aid might have proven an arduous task. His clear and thorough understanding of 
the exigencies and possibilities of the situation have rendered comparatively easy the 
labor of formulating a plan of operations, and his untiring energy in carrying out the 
plan adopted has been largely instrumental in raising the State weather service to the 
place it now occupies in the confidence and consideration of our citizens. 
I am, very respectfully, 

A. P. BUTLKB, 

Gommidsioner of Agriculture, Director 8. C. WecUher Service, 

The Chief Signal Offices, 

Wdshinffton, D, C. 



[Indosure III.] 
MISSOURI STATE WEATHER SERVICE. 

Iowa City, June 27, 1887. 

Bbab Sib: Replying to your circular letter of June 1, I beg to report that the work 
of the Missouri weather service during the last year has been practically the same as 
for the last four or fivq years. The service will have been in operation ten ye^irs on De- 
cember 1, 1887. It has been the main object to collect information regarding rain- 
fall in Missouri, but observations have also been made on temperature as well. These 
latter are of limited value only by reason of a want of supervision of thermometer expos- 
ure and also by reason of the fact that the thermometers used have never been com- 
pared with any standard. 

The time of the director is mainly occupied with other matters, and only such time 
could be given to the work of the director as could be spared, and this has been very 
little. 

The rainfall observations are, I think, fairly good. 

In the future the work can be carried on with much greater effect, as it seems likely 
that the services of an assistant may be furnished by the Signal Service. I can give 
little personal attention to this work before September, as I shall be absent from Saint 
Louis during the summer. 
Very respectfully, 

Fbancis E. Nipheb. 

The Chief Signal Officeb, 

Washington, D, C. 
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[IndoBure IV.] 

TENNESSEE STATE WEATHER SERVICE. 

(No date.) 

Sir: I have the honor to sabmit herewith a report of the Tennessee weather service 
from its organization to June 30, 1887. 

The Tennessee weather service was regularly organized in April, 1883, and the first 
complete report was made for that month. In Febmary of that year, the service was 
partly organized under the direction of Hon. A. W. Hawkins, then commissioner of 
agriculture, statistics and mines, who had been provided by the Chief Signal Officer 
with a number of rain-gauges and blanks for distribution among voluntary observers, 
and at the close of the month he made a partial report covering £U[K)ut half the month. 
In March, Commissioner Hawkins was succeeded in office by Hon. A. J. McWhirter, 
who made a partial report for March. Early in April, a supply of standard dry-bulb 
thermometers was received from the Chief Signal Officer, together with blank reports 
and envelopes for distribution among the voluntary observers appointed by Commis- 
sioner Hawkins and others appointed by the new commissioner, and regular observa- 
tions of temperature and raintall were begun. The work of organizing the corps of vol- 
untary observers, and of compiling and tabulating the reports devolved on me as secre- 
tary of the bureau of agriculture, etc. The number of voluntary observers reporting 
regularly during the first two years was about forty, but changes were constantly taking 
place. Some of the observers, after the novelty had worn off, found the service some- 
what irksome and discontinued their observations and reports, and the work of chang- 
ing observers, and sometimes localities for stations, added no little to the trouble of 
keeping up the proper number of stations so as to get fair averages of the meteorological 
conditions throughout the State. This trouble continues to the present time, but to a 
much less extent. 

At my suggestion, the Chief Signal Officer very kindly instructed the United States 
Signal Service observers at Knoxville, Chattanooga, Nashville, and Memphis to co-oper- 
ate with the Tennessee weather service, which they have done promptly, and they have 
rendered very efficient aid, and added very materially to the value of the monthly re- 
ports. 

At a meeting of the State legislature in January, 1885, the first since the organization 
of the State service. Commissioner McWhirter, in his biennial report to the governor, 
suggested that an appropriation be asked of the legislature in order to promote the in- 
terests of the weather service, and to make it of more practical benefit to the people of 
the State by supplying the observers with additional instruments that they might make 
their observations more complete, and to provide for publishing more complete reports, 
etc. Grovemor Bate, in his message, very strongly urged this, but the legislature did 
not see fit to make the appropriation. lu June of that year. Commissioner McWhirter 
decided to surrender the charge of the weather service, alleging as a reason that it was 
too great a tax on the bureau, with no profit, as had been argued by some of the mem- 
bers of the legislature. Finding that I could not dissuade him from this purpose, and 
earnestly desiring to preserve the weather service intact, I induced the members of the 
State board of health to take charge of it and foster it as far as their limited appropri- 
ation would permit, and since July 1, 1885, I have conduted the service under the au- 
spices of that body. It is proper to state here that Commissioner McWhirter gave me, 
as his secretary, cheerful permission to retain supervision of the service and to continue 
in the work of conducting the business provided it did not interfere with my duties as 
secretary of the bureau. 

In December, 1885, the Chief Signal Officer very kindly authorized me to establish 
in the §tate sixteen stations to receive the daily weather indications and display them 
by signal flags. This was the first movement to bring the practical benefits of the Sig- 
nal Service directly before the people of the State, and it is gratifying to know that it 
was greatly appreciated in the communities where these signals were displayed. 

I have briefly outlined the history of the service to show that its existence has not 
continued without effi)rt. It remains for the future to develop its value and usefulness. 

Since the 1st of July of last year, the operations of the weather service have been 
without anything of a special nature or import. While the number of active observers 
in the State is somewhat smaller than during the two preceding years, it is gratifying 
to know that those who have remained faithful to their voluntary duties have been 
making more satisfactory reports, and the general work of observation and of recording 
is conducted in a more systematic manner. 

During the latter part of the year, the Chief Signal Officer authorized the establish- 
ment of ^ix stations to receive the cold-wave warnings. These were located at Rogers- 
ville^ Cooke ville,Waverly, Bolivar, Dy ersburgh, and Guthrie, which is just north of the 
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Keatncky State line. By this a great number of people were brought to feel the prac- 
tical benefits of the Sigiubl Service. 

At the meeting of the legislature, last January, Governor Bate in his message again 
urged the propriety and importance of making a saitable appropriation for the weather 
service, to procure additional instruments to enable more stations to be established, and 
to increase the facilities of disseminating the information to be thus gained among the 
people; but, as was the case with the preceding body, the suggestions went unheeded. 

One of the great obstacles to the proper recognition of the State service by the people 
of the State is the lack of facilities for publishing the monthly reports as full as they 
should be and to give them proper circulation. While the generosity of the State board 
of health is greatly appreciated, and to be commended in giving space to the weather 
service in its bulletin and incurring expense in printing our reports, still the space is 
too circumscribed, and many things are omitted each month which might be profitable. 

The service is altogether too limited for our State, and it is my desire and intention, 
if possible, to increase the number of stations during the summer and fall. Tennessee, 
owing to its peculiar shape and position possesses rather anomalous features and condi- 
tions of climate, and I imagine that a complete meteorological record of the entire State 
for a year or series of years would be vastly interesting to a scientist. We have territory 
that should be covered by convenient stations, and where, no doubt, valuable meteoro- 
logical data are lost each month for the want of an observer. But an observer without 
instruments can do but little except to note casual phenomena. 

During the year the stations at Waverly and Dyersburgh, which had been discontinued 
for many months, were reinstated. The station at Howell, in Lincoln County, was dis- 
continued and a new one established at Fayetteville, the county seat. A new station 
was established during March at Vernon, Hickman County, and gives promise of being 
one of the most valuable in the State. 

The State board of health have been contemplating a change in the publication of the 
Monthly Health Bulletin, and the question of continuing the publication of the mete- 
orological reports was considered at a recent meeting. The matter is now in the hands 
of the executive committee of the board, who have power to make any arrangement as to 
the future publication of the Bulletin, with or without the weather reports, as they may 
think best. A decision will be made during the present month. 

With the kindly co-operation of the Sign^ Office at Washington in distributing daily 
weather indications and cold- wave warnings, and in keeping before the people the rec- 
ords of the data gathered and collated each month, the State service is gradually be- 
coming more appreciated by the people at large as they are gradually becoming educated 
as to its value. 

Having been, since its organization, virtually in charge of the service, I have felt a 
deep interest in its progress and its success. It has always been with me an ambition to 
have the Tennessee weather service second to none in the country in point of value as 
an accumulation of data, and if I have contributed to making it perhaps valuable to 
future scientists and chroniclers, my reward is complete. 

I am, General, very respectfully, your obedient servant, 

H. C. Batk, 
Private^ Signal Oorpa, U. S, A„ Director Tennessee Weather Service, 

The Chief Signal Officeb. 



rincloflure V.] 
KANSAS STATE WEATHER SERVICE. 

ToPEKA, Kans., Jtt/y 1, 1887. 

Sib: Pursuant to request from your office, I have the honor to transmit herewith a 
report of the work done by the Kansas State weather service, with suggestions relating 
thereto. 

The service was begun in 1880 by the subscriber, with the co-operation of the Topeka 
Scientific Club. Circulars were issued and observers to the number of twenty secured 
in various parts of the State. Records of their observations were compiled and reports 
published in the daily papers of Topeka. Two years later it was thought best to unite 
this attempt with the meteorological work done under direction of the State Board 
of Agriculture, and the subscriber received the appointment of State meteorologist. This 
change was particularly suggested by Lieutenant Dunwoody on a visit to this city. 

The last three biennial reports of the State Board ot Agriculture contain meteorolog- 
ical summaries prepared by the subscriber, and the monthly and quarterly reports from 
the same office were prepared in like manner. 

8930— SIG 87 6 
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Daring this period valuable assistance was fi^iven by the Signal Service at Washington 
by supplies of blanks, '^penalty " cards and envelopes, instruments, and valuable publi- 
cations from the Government office. 

In pursuance of the wise and liberal policy which has characterized the administration 
of the Signal Service, an assistant was granted to carry on the work of the State service. 
This officer, Sergeant Jennings, arrived the latter part of October, 1886. After his ar- 
rival Circular No. 1 (herewith submitted) was prepared, and on November 12 was 
mailed to 320 newspapers, covering every county in the State. 

The central office was established at Washburn College, which furnished rooms and 
had secured a telephone line. After November 14 the indications were received daily, 
and were furnished to the newspapers and railroads, as were also the cold- wave warnings 
upon their receipt. The cold- wave signals were displayed from the pole at the comer of 
Eighth and Kansas avenue. It is intended hereafter to display these signals from the 
college buildings, in addition to the above. 

At my request Sergeant Jenning<) has visited different parts of the State to lay the 
matter of a State service before the people, and to establish stations; as a result of which I 
now have stations in successful operation in Coffey, Montgomery, Chautauqua, Elk, Sum- 
ner, Republic, Ellsworth, Sherman, and Morton counties. We also receive reports from 
Franklin, Douglas, Ottawa, Lyon, and Riley counties, and from the Signal Service 
stations at Leavenworth, Dodge, and Las Animas, and by co-operation with the Union 
Pacific Railroad, from the stations on this line between BrookvUle and Denver. 

At several of its annual meetings our work has been brought to the notice of the Kansas 
Academy of Science, and at my suggestion Sergeant Jennings attended the meeting of 
the State Horticultural Society at Emporia, December 7 and 8, and the State sanitary 
convention, at Wichita, December 9 and 10. He also introduced the State service to the 
favorable notice of the State Grange, which met at Olathe, December 16 and 17; and in 
February visited and inspected the stations which report to us on lines of the Union 
Pacific Railroad. 

On the authority of the Chief Signal Officer, contained in a letter dated office Chief 
Signal Officer, November 9, 1886, I selected six important points in this State to which 
it was intended to send the cold- wave warnings at Government expense, but the manager 
of the Western Union Telegraph office in this city refused to send these messages, marked 
'^Paid Government rate,'' unless each message was prepaid. 

On June 9 a telegram was received from the Chief Signal Officer, authorizing the tele- 
graphing of daily indications to four points within the State, in accordance with which 
the following addresses were selected, viz: 

E. y. Dollenmeyer, Wilson, Kans. ; W. B. Mead, Oberlin, Kans. ; F. E. Sherman, 
Stockton, Kans. ; the postmaster, Belleville, Kans. 

Again I am refused by the local manager of the Western Union to transmit messages 
marked * ' Paid Government rate, ' ' unless they are prepaid. I respectfully ask the Cmef 
Signal Officer to request the Western Union Company to direct their local agent here to 
relay these indications and all cold- wave warnings to the above addresses promptly upon 
their receipt, as such a practice will save valuable time. 

I inclose copies of our usual summer bulletins, beginning with February. There yet 
remains much to be done to bring our State weather service up to my ideal. One of the 
first requisites is more effective State aid. So far the work I have done has been wholly 
without remuneration, the office of State meteorologist being without salary. The 
promise made by the Signal Service for furnishing me an assistant is very timely, and 
gives valuable aid. 

Likewise the authorization, in your communication of June 28, with reference to tel- 
egraphic messages, will help me to bring information directly to the public through the 
press, and through displayed signals, that will go far to popularize our work and prepare 
the way for State recognition. 

There are in some quarters very extravagant and ignorant expectations of what the 
weather and Signal Service can do, and people must be educated to properly value weather 
indications, and regard these as but one of the benefits to be gained by well-conducted 
meteorological work. 

I could use with great advantage to the service some instruments, chiefly thermom- 
eters and rain-gauges, to supply to our voluntary observers. Can your office help in 
this direction ? 

Expecting to be at the American Association, which meets in New York in August, I 
trust I may confer there with other meteorologists in furtherance of our common work. 
Very respectfully, 

J. T. LOVEWBLL, 

Director Kanaaa State Weather Service, 
General A. W. Gkeely, 

Chief Signal Officer, U. S. Army, Washington, D. C. 
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[Indosure VI.] 

Beport on thework'Of the New England Meteorological Society for the year ending June 30, 

1887. 

In the prosecation of the work of the society there haa been constantly kept in mind 
the fundamental object of its organization, namely, the advance of meteorological science 
in New England. 

Regular obaervationa. — As a foundation for climatic and other studies, regular observa- 
tions of temperature and precipitation have been reported from 140 to 150 stations every 
month, including a few in the Hudson Valley. Among these there are ten stations of 
the Signal Service and five established by the Appalachian Mountain Club in the White 
Mountains. 

Bulletin, — A bulletin has been published monthly, giving a tabular summary of the 
reports collected, a comparison with normal values, and a general account of the weather 
of the month; the latter is prepared with especial regard to the dependence of weather 
types on cyclones and anti-cyclones, or areas of low and high pressure, such as precipita- 
tion in cyclonic areas, warm and cold waves accompanying the passage of cyclones, in- 
versions of temperature in anti-cyclones, foBhn-like temperatures in the mountain val- 
leys, thundei^storms, and sea-breezes. An advance proof of the tabular portion of the 
bulletin is sent to the Signal Office in Washington as early as possible every month. 
The bulletin is sent to all members and observers of the society, to the Signal Office and 
to all the State weather services, to certain- libraries, and to a limited number of sub- 
scribers and foreign correspondents. 

Specialinvestigations have been undertaken from time to time. The study of thunder- 
storms, begun in 1885, was continued in 1886, and is now in progress for the current sum- 
mer. About four hundred observers are co-operating in this work, which is in charge of 
Sergt. O. N. Oswell, Signal Corps. The expense of the undertaking is defrayed by a 
grant from the Bache lund of the National Academy. A study of the sea-breeze on the 
eastern coast of Massachusetts has been begun this summer with over one hundred ob- 
servers in charge of Mr. L. G. Schultz, Signal Corps. Assistance in this work is received 
from the Harvard College Observatory. Within the year an ** investigation of cyclonic 
phenomena in New England,'' carried on by Prof. W. Upton, with assistance from the 
Elizabeth Thompson Science Fund, has been published in the American Meteorological 
Journal. It is concerned with the distribution of precipitation in New England as deter- 
mined by the passage of cyclonic storms shown on the Signal Service weather maps. Re- 
prints of this and other papers have been distributed through the Smithsonian Institution. 
Additional investigations will be undertaken as opportunity arises. 

Co-operation with tlie Signal Service has fiom the outset been of the greatest assistance 
to the society. The current work of the society, especially the preparation of the bulle- 
tin with the present large number of observers, would be impossible without the aid of 
Sergeant Oswell. Special work has also received essential support from the Signal Serv- 
ice. In return for this assistance the society desires to advance the work of the Signal 
Service in every way, as well by furnishing local reports of temperature, precipitation, 
crops, etc., as by increasing the publicity and usefulness of the official weather predic- 
tions.* The display of weather-flags has been encouraged by the society, and is now in 
charge of Sergts. O. 6. Cole and J. H. Sherman, of the Boston and New Haven Signal 
Offices. 

Status of the society. — The society has at present about one hundred members, several 
residing outside of New England. So small a number as this allows only a slow growth 
in certain desirable directions; but the more serious obstacles to successful development 
are in a fair way of being overcome. Aid in furnishing instruments to observers in un- 
represented localities is offered by the Appalachian Mountain Club and the Harvard Col- 
lege Observatory. The inspection of stations has been begun by Mr. A. Lawrence Rotch, 
proprietor of the Blue Hill Observatory, and instruments l^longing to observers are tested 
without charge by Prof. S. W. Holmau, of the Massachusetts Institute of Technology. 
Public meetings are held by the society three times a year. 

Plans for further loork. — It is believed that the greatest immediate usefulness of the 
society to the people of New England will result from such studies as will lead to an im- 
provement in the weather predictions issued by the Signal Service. The too frequent 
failure of the predictions has weakened pablic confidence in their value, and has thus 
combined with the relatively subordinate position of agriculture in New England, and 
with the prompt and extensive distribution of predictions in the daily papers, to prevent 
the growth of any general interest in the display of weather-flags. This lack of interest 
is greatly to be regretted, and must be overcome if possible by discovering means of mak- 
ing better predictions. It is therefore desired to undertake as soon as possible a com- 
parison of the numerous and detailed records that the society possesses for the last two 
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years with the corresponding weather predictions, so as to determine not merely an in- 
discriminate average percentage of verifications, bnt to discover those types of weather 
in which failure to predict is most frequent, and then to seek for methods of avoiding 
such failures. It is already notorious that storms coming from the Atlantic to the Caro- 
lina coast commonly bring unpredicted bad weather to New England, and that storms 
which hesitate over Nova Scotia in their northeastern course often maintain bad weather 
after the coming of fair weather is announced. The early detection of these exceptional 
movements may be made possible by a study of similar exceptional cases, and it is thought 
that the society could not render a greater service to the Signal Office on the one hand 
and to the people of New England on the other than in the successful prosecution of such 
an investigation. 

There are certain other ways in which further growth is essential to continued suc- 
cess. A more prompt publication of the monthly bulletin is desirable, and will be pos- 
sible as the society grows financially stronger. The improvement of instruments used 
by observers, and the more equal distribution of stations is called for and is under way. 
The instruction and encouragement of observers in something more than routine observa- 
tion and record is desirable. The mountains and hills of New England ofier eligible sites 
for observatories like that founded on Blue Hill by Mr. Rotch. Private observatories 
fitted with certain instruments giving continuous automatic record, such as those estab- 
lished by Mr. Childs in Brattleborough, Vt., and by the Jackson Company, Nashua, N. 
H. , are much needed. Automatic instruments will undoubtedly come into more general 
use as they become more widely known. Many cities might imitate Newburyport, Mass. , 
in maintaining an accurate series of records such as are there made by Mr. Pike. Local 
societies may well follow the example ot the Hampshire Natural History Society, of 
Northampton, Mass. , in undertaking a detailed thermometric survey of its home district. 
It is probable that a subsection of our society will be formed in New Hampshire, and 
perhaps eventually in our other States, for the purpose of gaining more assistance, and 
thus attending more closely to local affairs than can be done under the present organiza- 
tion of the society. 

A proposition has recently been received from Prof E. C. Pickering, director of the 
Harvard College Observatory, from which the society may hope for the greatest advan- 
tages in the publication of its reports and studies. 

Respectfully submitted. 

Wm. H. Niles, 

PreaidenU 

W. M. Davis, 

Secretary, 

Cambiiidge, Mass., July 6, 1887. 



[Inclosure VII.] 
MISSISSIPPI STATE WEATHER SERVICE. 

Univeesity, Miss., July 7, 1887. 

SiE : I have the honor to submit the following report of the work of the Mississippi 
weather service for the year ending July 1, 1887. 

The progress made is in many respects very considerable. Mr. Marcus J. Wright, 
United States Signal Corps, was assigned to duty here, and arrived October 1, 1886. An 
office was opened in the Magnetic Observatory Building of the University of Mississippi. 
An extensive correspondence was begun with interested persons throughout the State, 
and circular letters were published in many of the newspapers of the State, with the 
purpose of organizing a corps of volunteer observers. A large interest in the work of 
the State weather service was developed, and the co-operation of twenty volunteer 
observers secured. Later, in the spring of 1887, many of these, together with others, 
have undertaken to send in weekly crop reports. 

The greatest obstacle to the enlistment of volunteer observers is the lack of suitable 
thermometers and rain-gauges. 

Correspondence VTith the superintendents of all the railroads operating in the State 
in reference to the daily transmission of weather indications over their telegraph lines, 
and the display of corresponding signals on the sides of their baggage-cars, was under- 
taken early in the fall of 1886. The replies received showed the kindly interest of all 
the superintendents in the work, but showed also some serious obstacles. Most of the 
railroaids in Mississippi do not own their telegraph lines, but use the lines owned by the 
Western Union Telegraph Company, under such restrictions as prevented the iree trans- 



REPORT OP THE CHIEF SIGNAL OFFICER. 85 

mission of weather indications. The following-named railroads, through the courtesy 
of their superintendents, are transmitting the indications to stations : Louisville, New 
Orleans and Texas Railroad; the Yicksburg and Meridian Railroad; the Memphis and 
Charleston Railroad, and the Greorgia Pacific Railroad, Mississippi division. It was 
found most convenient to have the daily indications furnished to the railroad officials 
in Memphis, Tenn., and Vicksburg, by the signal officers at those points, as the railroads, 
excepting the Georgia Pacific, have their central offices at those points. 

In r^ard to the display of signal flags, effi)rt8 were made to have each community re- 
ceiving the indications through the railroad telegraph office provide a set of flags and 
have them hoisted. In the case of many stations these efibrts have been successful . The 
indications are also posted on the bulletin boards in the railway offices receiving them. 

With reference to weather signals displayed on the sides of moving trains, our efforts 
have not yet proven successful, the superintendents of our principal railway lines making 
objection to the plan proposed, on very plausible grounds. The plan suggested was to 
display painted tin signals on the sides of baggage cars. The objection was that the 
three principal raUr(M& in the State, the Mobile and Ohio, the Illinois Central, and the 
Louisville, New Orleans and Texas, have very long lines, running through several States 
north and south, and that cars of any kind are liable to be transferred from one division 
to another at any time. The service proposed could not be made efficient in Mississippi 
without a very full equipment of signals, and the careful attention of one or more em- 
ploy^, especially as the indications on any day might not be the same for Tennessee, 
Mississippi, and Louisiana, or the Gulf coast, through which regions the trains on these 
roads pass daily. There js a growing demand from the farming population for such a 
display of signals as will give the benefits of the indications to parties along the railroad 
lines. Recently calls have been made through the newspapers for such service in the in- 
terest of the hay crop, which is growing to l:^ one of large importance in this State. 

I am maturing a scheme which I think will be both feasible and acceptable to the rail- 
road superintendents, provided I can procure the necessary signals. The plan is to ar- 
range a set of signal flags (of painted sheet tin, or painted canvas, or stout bunting) on 
a staff 5 or 6 feet high erected on one side of the platform just above the cow-catcher of 
each engine that goes out of the engine-house, at each end of the divisions of the rail- 
roads, l^fore 3 o'clock p. m. each day. The advantages are, (1) one set of signals can 
be seen from both sides of the train; (2) signals can be displayed easily on every moving 
train; (3) signals can be bulletined with regular train orders, and put in position on en- 
gines before they leave the engine-house; (4) as the run of each engine is usually not 
more than 100 miles, and the time from five to ten hours, no confusion as to localities 
lor which indications are given need arise. The above plan will soon be proposed to the 
railroads operating in Mississippi, and I have good hope of its adoption, provided I can 
procure the signa£, for which I have no funds now. This system would reach a very 
large number of agriculturists in our Stat-e. 

I take great pleasure in reporting that the cold-wave warnings of last season were 
highly appreciated, and proved of great practical value. 

In the vicinity of Crystal Springs, one of the stations receiving the warnings from the 
United States Signal Service through this office, is located a very large amount of capi- 
tal, invested in the cultivation of early fruits and vegetables for Northern markets. I 
am informed by a distinguished citizen of the town that probably the entire prospect for 
early tomatoes and other vegetables would have been ruined but for the timely warn- 
ing of cold waves in February and March. About 1,000 acres are planted in these early 
vegetables, and the crop is worth many thousands of dollars. 

My efforts to secure the interest of the people of Mississippi, and of their Representa- 
tives in Congress, in the work of the United States Signat Service have met with very 
gratifying success, and I trust that our next legislature, which meets in January, 1888, 
will give such financial support to the State weather service as will very materially in- 
crease its efficiency. 

At my solicitation the trustees of the University of Mississippi have met the expense 
of issuing the monthly weather reviews and circulars for the last year, and have ar- 
ranged to meet similar expenses for the next twelve months. 

Arrangements are now being made to locate in the most useful way the stations to 
which, in accordance with late instructions from the Chief Signal Officer, U. S. Army, 
the daily indications are to be sent. On this point I very respectfully suggest that, since 
thirty or more repetitions of the same message from this place to various points in the 
State may have to be made daily, some modification of the usual method of keeping 
telegraphic accounts might possibly be made, which would avoid the necessity of the 
signal officer here and the manager of the Western Union Telegraph office having to keep 
copies of each message sent to each town. 

I respectfully call your attention to the fact that the large and increasing amount of 
shipping frequenting the Gulf coast of this State, on account of the lumber trade, the 
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fishing interests, and the Ship Island qnaranttne station, renders it very desirable that 
several stations for storm warnings and cautionary signals should be established, if prac- 
ticable, between Mobile and New Orleans. Three such stations could be so located as to 
meet, perhaps, all demands at present. 

The peculiar train schedules of the principal railroads traveraing Mississippi make it 
generally impossible for the daily papers published in the cities of this and adjoining 
States to reach the smaller towns until the afternoon of the day of publication. This 
fact makes our people almost entirely dependent for their knowledge of the weather in- 
dications upon their distribution by this service. 

With such aid as the United States Signal Office may be able to give, and with the pe- 
cuniary assistance which I hope, the State legislature will afford next winter, the out- 
look for the effective working and practical usefulness of the State weather service ifl very 
encouraging. 

In conclusion, I take great pleasure in mentioning the intelligent, careful, and dili- 
gent manner in which Mr. M. J. Wright, U. S. Signal Corps, has discharged the duties 
of his position. To his labors the successes of theHast year are very largely due. 
I have the honor to be, very respectfully, yours, 

R. B. FuLiX>N, 
Director Mississippi Weather Service, 

The Chief Signal Offxceb, 

Washington^ D. C. 



[IncloBure VIII.] 
NEW JERSEY STATE WEATHER SERVICE. 

New Beunswick, N. J., July 5, 1887. 

Sib: In compliance with your request, an annual report is furnished, showing the 
progress made in organizing the New Jersey State Weather Service. 

This service was started at the solicitation of General Wm. B. Hazen, the late Chief 
Signal Officer, to co-operate with the Signal Service. The directorship was accepted with 
great reluctance, owing to numerous other engagements, still, with the expectation of 
rendering a public service that would prove to be of great benefit to the agricultural in- 
terests of the State, and with the assurance that the Government service would furnish a 
Signal Service assistant to perform the clerical work pertaining to such an organization, 
1 assumed the office. 

Sergeant Hiram J. Penrod, of the Signal Corps, on duty in New York City, volunteered 
to act as assistant, and organization in September, 1886, began by the issue of the fol- 
lowing circular: 

[Circular No. 1.] 

New Jersey State Weatheb Sebvice, 

New Jersey Agricultural College, 

New Brunswickf September 30, 1886. * 

The undersigned has been requested by the Chief Signal Officer of the Army to organ- 
ize in New Jersey a State weather service, to co-operate with the Government Weather 
Bureau. 

General Hazen says: *'The object of a State weather service should be to observe and 
utilize every feature of the weather that affects the prosperity of the inhabitants of the 
State as to crops, health, life, etc., omitting, perhaps, only those few items already pro- 
vided for by the General Government at Washington, such as general storm predictions. 
The State service is, therefore, essentially a plan for gathering and utilizing local cli- 
matic data, and eventually it will define precisely the localities most favorable or unfa- 
vorable to special crops, diseases, etc." 

The idea is certainly a noble one. The plan of the State service is to have a central 
office and a State director, and at least one voluntary observer in each county, who will 
keep a record of temperature and rainfall, and report the same to the central office of 
the State monthly. 

Observers wishing to make continuous records of wind force, humidity, and of the 
liarometer will be aided in all possible ways, both by the State and Government service, 
for such observations are locally of equal value to those of temperature and rainfall. 

The State director will supply, from the Chief Signal Officer at Washington, the 
instruments necessary for all the observations spoken of above at greatly reduced cost 
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fieom catalogue prices. These instraments will be compared with the Government 
fltandfud at the Chief Signal Office, and a memorandum of error of eaoh will be furnished 
with the respectiTe instrument. 

The central office will also furnish, free of charsse, to all local stations the necessary 
blanks, instructions, Monthly Weather Review, containing reports of the various State 
weather servioei^ and all other useful information communicated by the Chief Signal 
Officer for that ii^uipose. 

Attention is also invited to the following advantages of a State weather service: 

(1) It will be the means of soon securing better predictions of weather changes and 
storms. 

(2) It will bring the benefits of the Signal Service of the United States into every 
county of New Jersey participating in the State local organization. 

(3) It will soon prepare New Jersey for a system of e»torm signals displayed from rail- 
road trains that will be widely beneficial to agricultural interests. 

(4) Itwillgive-toevery county the Government standards for temperature, rainfall, 
wind v^ooity, humidity, etc, which are sources of useful public information. 

(5) It will put within reach of local agricultural societies means of accurate observa- 
tions, which in the course of years must be valuable to any locality in the study and 
adaptation of cereals. 

(6) It will bring the science and methods of the Signal Office within the reach of 
the high schools of the State, ofiering teachers and pupils alike excellent opportunity 
to study a wide range of the application of science to foster and protect agricultural in- 
dustry. 

(7) It will lead to the collection x>f rainfall statistics to enable engineers to better es- 
timate the supply of canals, also the sudden downpours to guard against in laying out 
sewezB in cities. It will lead to a correct knowledge of rainfall over the different water- 
sheds of the State, for the purpose of giving data for supplying the water-works of 
cities, towns, and villages. 

(8) It will lead to the forming ol reliable meteorological records for use in legal cases. 

(9) It will lead to publishing the temperature of our summer resorts, drawing at- 
tention of outside ptorties to their desirability as summer residences. 

(10) It will lead to a better practice of medicine, when physicians throughout the 
State can study disease with reliable and accurate meteorological facts by their side, and 
for sanitary purposes correct meteorological statistics are invaluable to the practitioner in 
applying preventive remedies for the public good. 

For about $15 the instruments for temperature and rain&U can be secured, viz: 

Thermometers: Coat. 

Exposed - .- — $2.50 

Maximum (self-registering) 5.00 

Minimum (self-registering) 4.00 

Rain-gauge 1.25 

Measuring stick «.. .25 

Instrument sh^ter 2.00 

Total .-- 15.00 

To take the observations requires but little time daily, and the exercise is especially 
agreeable to those that are interested in natural science. Several States have already 
entered on the work with most gratifying results. The complete success which is an- 
ticipated will only come when each State does its part, and it should not be said of New 
Jersey that we have neglected a matter of such importance to the entire community, 
espedally the farmers. 

The co-operation of the press thronghout the State is asked to lay this subject prop- 
erly before the people, knowing full well that liberal people, who naturally have an in- 
texest in useful sciences, will cheerfully contribute both money and time to further the 
object sought after. 

All trades and professions are more or less afiected by changes in the weather, and 
the study of the phenomena is becoming more and more interesting to every man and 
woman in the country. 

Two hundred volunteers are needed throughout the State for this work. 

Geo. H. Cook, . 

Direotor. 

Responses to the call for voluntary observers came in from all sections of the State, 
and tiie reports received in December justified the issue of the first State bulletin. The 
first bulletin showed reports from 17 stations, and the aggregate reports received since 
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amonnted to 44, an average of over 2 reports from each county of the State. The bul- 
letins have been very kindly appreciated by the people, especially by the agricnltnrists, 
who take fondly to facts that may be made nsefal to them in studying the cause and 
effect of the weather on the crops. 

The demand for the State bulletin necessitated printing the monthly reports. The 
New Jersey Weather Chronicle sprang into existence and has since published the bul- 
letin. Dr. H. J. Penrod, the editor and proprietor of the sheet, gave the bulletin wide 
circulation, and the State board of agriculture at a late meeting gave some assistance to 
the enterprise, being impressed with its great usefdlness. 

Very little difficulty has been experienced in securing voluntary observers. New Jer- 
sey abounds with scientific gentlemen, and ladies, too, who gladly aid in taking observa- 
tions when it is known their labors are appreciated and will not be lost to science. All 
sections of the State are represented in the work going on. Several new stations will 
be opened soon. Reports are promised from Plainfield and Asbury Park at an early date. 

Observers have very generally purchased standard instruments and have erected shel- 
ters with due regard to secure proper exposure, so as to obtain the best possible results. 

So far only the collection of rainfall and temperature statistics have been contem- 
plated, but observers find little additional trouble in filling in other phenomen|t called 
for by the forms issued. 

Efforts were made during the year to secure the co-operation of railroads in posting 
at telegraph stations the Signal Service railway bulletin. Bulletin boards at many 
places have been put up in this way, in which the 1 a. m. forecasts for New Jersey are 
posted for the benefit of the traveling public. 

Weather signals are displayed at a few places in the State, mostly in the larger cities, 
where the scheme is used as an advertising medium. 

Cold- wave stations were authorized at eight stations in the State by the late Chief Sig- 
nal Officer, but before the value of them could be definitely ascertained the dispatches 
had to be discontinued for want of appropriations for telegraphing purposes. 

The prospective usefulness of the State service is susceptible of improvement in many 
directions. It being so young and somewhat experimental, no action was taken towards 
securing legislation, as has been done in other States. The service and subject being 
somewhat problematical in character and of great interest to the people, further time 
seemed necessary for consideration. 

The voluntary observers in this State responded promptly when the Chief Signal Officer 
called for weather-crop information for use* in the preparation of the Signal Service 
weather-crop bulletin. This weekly report, compiled from observations received from 
such a corps of skilled and trained observers, can not prove otherwise than useful to the 
country. 

I have no suggestions to offer at this time. 
Very respectfully, your Obedient servant, 

George H. Cook, 

Director. 

The Chief Signal Officer, 

Washington^ D. C, 



[Inclosure IX.] 
OHIO METEOROLOGICAL BUREAU. 

It has been the aim of the directors during the past year to complete the instrumental 
equipment of all stations, and to secure complete and prompt reports from all, thus im- 
proving the character of our reports. 

The corps of observers now reporting regularly numbers 50, of whom 5 are officers 
of the United States Signal Service, and 10 report rainfall only. Four new stations 
have been established during the year, as follows: Greenville, A. J. Katzenberger, ob- 
server; Findlay, J. W. Zeller, observer; Georgetown, Dr. Thomas W. Gordon, observer; 
Newcomerstown, Dr. A. M. Beers, observer. 

Stations at Granville and Wooster and the rain-gauge stations at Bryan, Cedarville, 
and Clintonville have been discontinued, because of our inability to find persons at those 
points who would report regularly and continuously throughout the year, and who could 
expose their instruments properly. 

The observers now reporting are very faithful in the discharge of their duties. The 
task they have assumed is by no means light, involving, as it does, the reading of their 
instruments at 7 a. m., 2 p. m., and 9 p. m. every day in the year, the recording of the 
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readings, 18 nnmbers each day, and the copying and reporting of all once each week oi 
month. 

The labor involved is thus considerable, bnt the hardest thing about their service is 
the obligation to be at their instrnments promptly at the times named. When we add 
to this fact that their service is entirely without pay, the obligation the people of the 
State and others interested in the work (for interest in it is by no means confined to 
Ohio) are nnder to them is seen to be great. The board of directors have sent them 
individually a vote of thanks, which we are snre will be warmly seconded by all those 
interested in meteorological work. 

The directors are considering the possibility of lightening the task of the observers by 
providing them with suitable instruments for r^ording automatically the principal feat- 
ures of the weather, and have asked for a small sum to enable them to carry out the 
plan at several stations. Such instruments can be had at moderate cost which will 
work reliably and can be compared at convenient times with the standards now in the 
hands of the observers to insure the accuracy of the automatic records. This will ma- 
terially lighten the work of the observers, and will also give us records of greatly in- 
creased value, because they will show the atmospheric conditions existing at any mo- 
ment and the progressive changes taking place at all points so provided at the same 
moment of time, a matter of great importance in the study and prediction of storms. 

The distribution of the 3ignal Service weather predictions by display upon baggage- 
cars has continued through the year, and gives great satisfaction to those within sight of 
the trains. The roads carrying these signals, number of trains, etc., are as follows: 

Columbus, Hocking Valley and Toledo. — From Columbus to Toledo; Toledo to Colum- 
bus; Columbus to Athens; Athens to Columbus; Logan to Pomeroy ; Pomeroy to Logan. 
Oolumbua and Cincinnati Midland, — From Columbus to Cincinnati; Cincinnati to Co- 
lumbus. 

ColumbuSy Mount Vernon and Delaware, — From Columbus to Cleveland; Cleveland to 
Columbus. 

The signals are also telephoned, by arrangement with the Columbus Telephone Com- 
pany, to the train dispatchers on the Columbus and Cincinnati Midland, Columbus, 
Hocking Valley and Toledo, and Columbus, Mount Vernon and Delaware roads, and by 
them transmitted by telegraph to the agents along their lines, who give the predictions 
to any one applying for them. 

The predictions have also been repeated, by telegraph at Grovernment expense, from 
Columbus to the following points, the parties to whom they are sent agreeing to make a 
proper display of the predictions for the benefit of the public : 

Zanesville, Canton, Wauseon, Urbana, Youngstown, Pomeroy, Hamilton, Foltonham, 
Coshocton, Covington, Gallipolis, Saint ClairsviUe, and Newcomerstown. In addition to 
the above-named places, Hillsborough and McConnellsville received the predictions from 
Columbus, but during the year the messages were discontinued, and by an arrangement 
with the Chief Signal Officer, Hillsborough receives the predictions from Cincinnati, and 
McConnellsville from Zanesville. Yellow Springs also received predictions through the 
Bureau, for the greater part of the year, and by request these were discontinued near the 
close of the year. 

In addition to the above distribution of signals under the direction of the Bureau, a 
wide circulation of them is effected through the leading daily papers of the State, and 
also through the individual enterprise of railroads, telegraph, and telephone companies 
and local corporations, to such an extent that is impossible for us to keep informed about 
all of them. 

The attention paid to the signals by the general public and the confidence placed in 
them are well shown by the demand for such wide distribution, and emphasized by the 
complaints which reach us when mistakes are made or interruptions occur. 

The monthly reports have contained special reports besides the meteorological read- 
ings. 

Mr. Thomas Mikesell, observer at Wauseon, furnished reports on trees and shrubs, on 
fruit-trees, on field and garden crops, on flowers, and on birds for the preceding year, 
for the November report; also a report on birds for the January number. Mr. F. Y. 
Davis sent a report on temperature at Lima, Ohio, for the past twenty-one years, pub- 
lished in the March number. The June number contains an account by Mr. Mikesell 
of the tornado of June 24, 1886, which passed near Wauseon. Other less extended special 
reports were published each month. Mr. MikeselPs observations on trees, crops, birds, 
etc., for the past year will be found in this report. 

It will be seen from the financial statement herewith presented, that while no deficiency 
has been made, the expenses of the Bureau have exceeded the $2, 000 appropriated for its 
support, cutting down the balance on hand from the preceding year. The closest econ- 
omy consistent With the efficiency of the service has been practiced, but we have been 
unable to keep within the sum allowed us. An increased amount has been asked for the 
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ooming year, which most be granted if the work of the Bureau is to be contiDued upon its 
present plan. 

The board of directors suffered a serious loss in the resignation of Mr. Chamberlain, 
whose warm interest and hearty labors in behalf of the Bureau proved of so great valae 
in its organization. Uis place is taken by Mr. L. B. Bonham, who has shown a similar 
active interest in the growth of the Bureau. 

The generous co-operation and aid of the U. S. Signal Service has continued through 
the year, placing the Bureau under an ever-increasing obligation. The death of the 
Chief Signal Officer, Greneral Hazen, is a great loss to the various State services, in which 
he took an active interest. His associates in the office at Washington have always 
warmly supported his plans for the aid of the State services, and it is hoped that his suc- 
cessor will be able, through means placed at his disposal by Congress, to continue Gen- 
eral Hazen's liberality. 

Benj. F. Thomas, 

ZHredor. 



[Indosure X.1 
MICHIGAN STATE WEATHER SERVICE. 

Lansing, Mich., August 13, 1867. 

SiB: I have the honor to submit the following report of the progress of the State 
weather service from the date of my arrival (November 22, 1886) to July 31, 1887. 

Being detailed under special orders 96, 1886, to proceed from Detroit to Lansing, Mich., 
and organize a State weather service, I arrived at Lansing November 22, 1886, and im- 
mediately began active operations to that end. 

After consultation with the State board of agriculture, the present secretary of state, 
G. R. Osmun, it was decided to carry on the work under the auspices of the State Board 
of agriculture, with Sergeant Conger as director of the service. December 1, 1,000 cir- 
culars were issued by the board of agriculture calling for volunteer observers. Under 
thi^ call, 2o persons volunteered and ordered instruments through this office, which 
were purchased of H. J. Green, New York City, and distributed February 3, 1887. On 
January 12, 1887, a bill was introduced by Senator J. W. Giddings for an appropriation 
of ^,587.50 for the "equipment, support, and expenses of a State weather service" 
(bill inclosed), and at a meetiu^; of the State board of agriculture, February 22, the 
board formally took charge of the service, as provided in the act signed by the Governor, 
February 3, 1887, and appointed Sergeant A. B. Conger as director for two years, and 
gave him entire charge of the work, which he has carried on to the present time. Under 
the proviaions of this act 50 complete sets? of instruments were purchased, and 39 of these 
sets arc now in the hands of observers and 11 remain yet to be issued. Besides these 39 
sets issued, there arc the 25 first purchased, making 54 sets issued through this office. 
Reports are also received from 8 stations of the service, making a total of 78 observers, 
including voluntary observers of the State board of health that furnish reports to this 
office. The instruments purchased by the State include 1 barometer, 1 exposed, 1 wet 
bulb, 1 maximum and 1 minimum thermometer, 1 rain-gauge and measuring-stick. 

The first monthly report of observations of the Michigan weather service was pub- 
lished March 10, and included the observations for the month oi February with 20 ob- 
servers. Foui thousand five hundred copies of thi& report, which is published with crop 
report by the secretary of state, were issued, and 3, 800 copies have been issued monthly 
since that date. The number ol" observers of the State weather 'service now is 78 — ^an in- 
crease of 68 since February. It is the intention to have an observer in each of the 84 
counties of the State. 

Weather signals. — On December 1, 1887, there were 30 stations in the State (which had 
been established by Sergeant Conger while in Detroit) which were displaying weather 
signals ; at the present date there are 137, an increase oi 107 stations. This is due greatly 
to the liberal terms made by the Michigan ' Bell Telephone Company for the transmis- 
sion of the weather indications to stations on their lines, audit also shows the strong hold 
this branch of the service has taken on the people of the State. The code used in all the 
new established stations is the code promulgated by Prof. P. H. Mell, jr., of Auburn, Ala. 
(see inclosed card). This service is constantly on the increase, and, with the appro- 
priation granted by the State for the distribution of weather indications and cold-wave 
warnings, it can be placed within the reach of nearly every citizen in the State. 

Railway weather signals. — The Detroit, Grand Haven and Michigan Railway first began 
to carry the weather signals on their trains (the trains leaving terminal points in the 
morning carrying the signals). They began December 1, 1886. December 15, 1886, the 
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Chicago and Grand Trunk Railway began, also the Grand Tmnk between Port Horon 
and Detroit; and Febmary 1 the Port Huron and Northwestern Railway and the Mich- 
igan Central Railway system, the Grand Rapids and Indiana Railway, and the Chicago 
and Western Michigan Railway were furnished with signals to begin operations August 
1. These signals are of iron and are carried on the side of the baggage, qaxs dud were 
i'urnished by the State weather service. 

On May 21 this office issued a weekly weather crop bulletin and has continued it 
weekly to date, with good success, all newspapers receiving it in time publishing it reg- 
ularly; 60 copies are issued every Saturday night. 

This portion of the report should properly be first. " The State board of auditors, at 
their regular monthly meeting, held the last Wednesday in November, granted quarters 
for the State weather service in the old State building, and had it very nicely furnished. 
The office has not been as yet moved, although the State board of agriculture are 
anxious to have the central office located at the Agricultural College, 3 mUes east of the 
city. 

Ex-Governor R. A. Alger, Governor Cyrus G. Luce, Secretary of State G. R. Osmun, 
President Edwin Willets, H. B. Baker, secretary State board of health, and the members 
of the State board of agriculture have each interested themselves towards the success of 
the service, and to President Edwin Willets, of the college, the honorable secretary ot 
state, G. R. Osmun, and honorable William B. McCreery, of the State board of agri- 
culture, especial credit should be given for their personal efforts to carry this service to 
success, in obtaining the desired appropriation. No especial difficulty has been ex- 
perienced in establishing this service, except possibly having voluntary observers in 
sparsely-settled counties. 

Recapitulation: 

Voluntary observers _--. ^ 78 

Weather signal stations 137 

Trains carrying weather signals 25 

Weekly crop bulletins issued (a week) •_ 50 

Monthly weather bulletins issued (a month) 3,800 

Very respectfully, yonr obedient servant, 

A. B. Conger, 
Sergeant, Signal Corps, U. 8. A., Director, 
The Chief Signal Officer, 

Washifigton, D. C, 



A BILL making an appropriation for the equipment, support, and expenses of a State weather 

service. 

Section 1. TIte people of the Slate of dfichigan enact. That there shall be, and hereby is, 
appropriated out of the State treasury for the purchase of fifty complete sets of instru- 
ments, $2,087.50; for weather signals, $200; for distribution of weather indications and 
cold-wave warnings, for the display of weather signals by telephone and telegraph, 
$4,000; for stationery, records, books, and incidental expenses, $700; for salary of one 
assistant to the director of the State weather service, who shall be appointed by the 
State board of agriculture, $1,600; aggregating the sum of $8,587.50; of which the first 
two items shall be x>aid during the year 1887, and the remaining shall be paid, the one- 
half during the year 1887, and the other half during the year 1888; which said moneys 
appropriated by this act, or so much thereof as shall be necessary, shall be expended, 
under the direction of the State board of agriculture, for the purpose aforesaid, by the 
director of the Michigan State weather service, detailed for the purpose from the Signal 
Corps of the United States Army, and shall be drawn from the treasury on presentation 
of the proper certificates of said board to the auditor-general, and on his warrant to the 
State treasurer. All property purchased or acquired under the provisions of this act, or 
received for the purpose of carrying the same into effect, shall be and remain the prop- 
erty of the State of Michigan, and shall be under the direction and control of the State 
board of agriculture; and the instruments, signals, and record books so purchased or 
required or received shall be issued only in accordance wiUi such rules and regulations 
as said State board of agriculture may prescribe. 

Sec. 2. A summary of observations of the director of the Michigan State weather serv- 
ice, herein named, shall be furnished monthly to the secretary of state for publication 
and distribution. 

Sec. 3. There shall be assessed upon the taxable property of the State in the year 
1887 the sum of $5,437.50, and in the year 1888 $3,150, to be assessed and levied in 
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like manner as other taxes are assessed, levied, and paid, which tax, when collected, 
shall be credited to the general fund to reimburse to the same the sums to be drawn 
therefrom as provided for in this act. 

[Extracts from the grovernors' messages relative to State weather service.] 

Lansing, Thursday, January 6, 1887. 

The house met pursuant to adjournment, and was called to order by the speaker. 

Prayer by Rev. Mr. Franklin. 

Roll called ; quorum present. 

Hon. Russell A. Alger, the retiring governor, then read his message, as follows: 

STATE WEATHER SIGNAL SERVICE. 

The General Government has sent to the capital of the State an experienced member 
of the Weather Signal Corps, and undertakes to give to us the full benefit of that.useful 
service so far as it can do. This system has been of the greatest value to commerce for 
years past, and since it has been extended in its operations so as to reach the agricult- 
ural and other inland indastries of some of the States its usefulness has been mnch 
more marked. In order to make this service of more practical and widesi^read benefit 
the legislature will be asked to render some very slight but imperatively needed as- 
sistance, and I recommend that this be done as early as possible in the session. 

Hon. Cyrus G. Luce, the incoming governor, then read his message, as follows: 

SIGNAL SERVICE. 

The United States Signal Service Department has detailed an officer and made pro- 
vision to establish a station at Lansing. The benefits to be derived through this service 
are as yet but partially understood, but its claims are such as to challenge your care- 
ful attention. 



MICHIGAN WEATHER SERVICE. 

Weaiher crop hulletin for the week ending July 30, 1887. 

Temperature, — The temperature for the past week is reported above the normal in all 
sections. 

Frecipitaiion. — The precipitation is below the normal; no rain has fallen in the south- 
em and central sections during the past week. 

Sunshine, — The amount of sunshine for the past week is above the normal. 

Condition of crops. — The corn and potato crops are suffering very severely from the 
high temperature and absence of rain, and reports from all sections state that the corn 
is curling up, and the potatoes will not yield a two-thirds crop, if the present conditions 
of the weather do not change, and heavy rains fall. The pastures are all dried up and 
burned with the heat. The report from Ganges, Allegan County, states that peaches in 
some localities in this county are shriveling and dropping from the trees. 

Oceana County reports that apples and pears are a large crop. 

Frost was reported on the morning of the 23d in Clare and Genesee counties, with 
slight damages. 



[Indosure XI.] 
ALABAMA STATE WEATHER SERVICE. 

Auburn, Ala., August 18, 1887. 

Sir: In accordance with your circular of June 15, I have the honor to transmit here- 
with a report of the working of the Alabama weather service during the year ending 
June 30, 1887. 

The number of observers reporting for the service is not as large as that given in the 
last report made to you. This is due to the fact that when the work was first inaugu- 
rated in this State it was quite difficult to determine who would make good observers, 
and many persons entered the service with the idea that they would be compensated for 
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their work at an early day in the future. I had taken special pains to notify the people 
through the papers that there would he no money available for paying salaries, and the 
work must be one of love and for the best interests of the State. Some have become 
tired and withdrawn after a few months' work, and others have expressed a disinclina- 
tion to carry on the observations unless they were compensated. The force has, there- 
fore, been reduced to twenty-eight good, efficient, and earnest workers. Every effort 
has been made to have the instruments properly exposed and the readings made at the 
time adopted by the Signal Service. The monthly bulletins were issu^ regularly ex- 
cepting for the month of June, when the office, with its outfit, was destroyed by fire. 
Since the 1st of May special weekly bulletins have been* issued indicating the effects pro- 
duced upon the crops by the changes of the weather. These special buUetins have been 
very favorably received by the papers and the farmers of the State, and I think much 
good has been accomplished by them. 

At irregular periods this service has issued bulletins upon important subjects pertain- 
ing to the science of meteorology. The subject matter for these bulletins has been pre- 
pared by prominent writers in Alabama. Some of these special bulletins were compiled 
from time to time from the large amount of material accumulated at the central station. 

Certain problems concerning the climate of the State have been investigated, but not 
sufficient progress made to enable the service to pronounce a satisfactory solution. The 
work in this direction will be continued through another year. It is thus noticed we 
are not simply collecting data, but our effort is to collate the &cts and draw conclusions 
for the benefit of agriculture and commerce. 

The daily weather-predicting system was steadily kept in operation until your order 
discontinuing the same on account of the failure of the deficiency bill before Congress. 
These daily telegrams were highly appreciated by those communities that availed them- 
selves of the benefits to be derived from the predictions. And the railroads throughout 
the State, with two or three exceptions, had offered the free use of their wires, and every 
facility in their power, for expediting this work and giving the people along their lines 
the full advantages of the system. The Western Union Telegraph Company entered a 
protest against the use of the wires for this purpose, claiming that the contract prohibited 
the use of the lines for any other than railroad business. When the telegrams were re- 
newed in June most of the railroads withdrew from the former system on account of the 
complaint of the Western Union. This crippled the work so much as to render it almost 
useless to a large proportion of the State. Fortunately, however, your circular letter 
authorizing the transmission of one hundred telegraois daily, except Sundays, from this 
office to one hundred points within the State surmounted, to a great degree, the diffi- 
culties presented by the Western Union. I am very well satisfied now tfiit^ with judi- 
cious management in the selection of these stations, the people of the State will be Skdmi- 
rably served with the weather and temperature forecasts. I am inclined to believe that 
the system has been greatly benefited by the selection of the centers from which these 
messages must be sent each day. As soon as your letter authorizing these one hundred 
telegrams reached me, I prepared the following notice, and published it in every paper in 
the State, so that each community was informed of the change in the system: 

WBATHBB SEBVICB. 
[To be given to the whole State from the Central Office.] 

Auburn, Ala., June 4. 

The director is gratified to inform the people throughout the State that he is now able 
to give the entire State the full benefit of the weather-predicting system. The Chief 
Signal Officer has just informed this office that on and after July 1 one hundred telegrams 
may be sent each day, except Sunday, over the Western Union Telegraph wires, to predict 
the condition of the weather for the benefit of the people of the State. These messages 
will be sent from this office with charges of transmission paid, and they will contain the 
weather, cold wave, and frost warnings issued for the localities by the Signal Service. 

ThejDhief Signal Officer authorizes the payment for transmission of these messages 
only, and not for any expenses which may be made for delivering same. It will be nec- 
essary, therefore, for the towns which desire to reap the benefits of these predictions to 
provide themselves with a set of flags, four in number and costing $2, and have them 
raised on a pole, centrally located, in accordance with instructions contained in the tele- 
grams. Cards explaining signals will be supplied by the director free of charge to those 
applying for them. This predicting system is not new to many sections of the State, 
since it has been in successful operation for more than two years. The expense for a set of 
flags and display pole is very little, and this is a fine opportunity for agricultural clubs 
and farming committees. Great care will be exercised in the transmission of these mes- 
sages, and if the director finds that a community does not appreciate the work and ex- 
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penae incarred in its behalf the tel^rams will be immediately discontinaed. Applica- 
tions should be made as early as possible, and the name of party to whom the telegrams 
are to be sent mnst be carefully stated. 
Kespectfolly, 

P. H. M£LL, Jr., Director. 
Chief Signal Officeb, 

Waahingtouy D. C, 

On the morning of Jane 24, the main buildinii: of the Alabama Polytechnic Institute, 
in which the office and archives of the State weatiier service were located, was consumed 
by fire. The instruments, papers, books, and everything belonging to the service were 
destroyed. This is greatly to be regretted, because much valuable material had accomn- 
lated through several years' work, and all carefnlly classified and stored away for easy 
reference. Many papers important in determining the climate of the State were de- 
stroyed. In connection with the office was a well-equipped printing department, suffi- 
ciently large to do all the work required by the service. It was also totally destroyed. Our 
monthly bulletins were, therefore, necessarily discontinaed. They will be resumed Oc- 
tober 1, 1887. 

Respectfully submitted, 

P. H. Mkll, Jr., 
Director Alahama Weather Service. 



[Inclosure XII.] 
NEBRASKA STATE WEATHER SERVICE. 

ft 

Anntuil repartj year ending June 30, 1887. 

With the beginning of the year included in this report, the Nebraska weather service 
covered the ibllowing stations manned by volunteer observers and making monthly me- 
teorological reports to the central office at Boswell Observatory, Doane College^ Crete, 
Nebr. : 



station. 


Observer. 


Station. 

1 


Observer. 


Ashland 


Dr. George Shedd. 
C. E. Chadsey. 
M. L. Libbee. 
Charles Seltas. 
Fred. C.Ware. 
Dr. Humphrey. 
Dr. A. B. Newkirk. 
Kev. J. £. Heaton. 
Marx F. Wistrom. 
William Waterman. 
Prof. J. G. White. 
John Ellis. 
Joel Hull. 
M. K. Walker. 


Nebraska City 


Prof. J. B. Parmelee 


Crete 


Ogallala 


Dr. L. M. Line 


Dawson 


Purdum 


T. C. Jackson 


De Soto 


Ravenna 


Krastus Smitii 


DeWitt 


Red Willow 


Mr. Royal Buck. 
J. W. Gray. 
S. S. K.auflnian. 


Kairbury 


Stf»okhn,m 


Falls City 


Stromsburgh 


Fremont 


Syracuse 


P. W. Risser. 


Harvard 


Vick i 


C. Schieldstream. 


Hay Sprintrs 


Weeping Water 

West Hill 


G. Treat. 


Lincoln 


J. L. Truman. 


Bfarauette 


West Point 


E. G. Bruner. 


Minder 


York 


Prof. D. P. Nicholson 


Mission Creek 











The monthly meteorological summaries of the two Signal Service stations of Omaha 
and North Platte were also'furnished by the courtesy of the Chief Signal Officer and in- 
corporated with the voluntary reports of observers. 

The following flag stations, selected by the director of the State weather service, were 
furnished with the daily forecasts of the Signal Office by telegraph at the expense of the 
Signal Service: 







• 


• 


station. 


Flagman. 


Station. 


Flagman. 


Ashland 


T.J.Pickett. 
W. A. Wagner. 
E. C. Brake. 
C. E. Chadsey. 
W. W. Watson. 
Alfred Mlnnick. 
C. L. Howell. 


Juanita 


S. L. Brass. 


Beatrice 


Lincoln 


Albert Watkins. 


Columbus 


Louisville 


Thomas Shryock. 
J. B. Parmelee. 


Crete 


Nebraska City 


Falrbury 


Strorasburcrh 


S. S. Kauffman. 


Falls City 


York 


F. L. Wheedon. 


Grand Island 
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These stations also made monthly reports to this office of the number of failures and of 
correct predictions, some of them being also regular observers reporting monthly me- 
teorological summaries. 

The number of observers connected with the service July 1, 1886, is summarized as fol- 
io v^: Director of service, two Signal Service observers, twenty-seven volunteer observers, 
thirteen flagmen; in all there were forty distinct persons engaged in the service. 

About the Ist of October, 1886, Lieut. H. H. C. Dun woody informed the director of 
this service that he had succeeded in securing the detail of an observer of the regular 
service to assist in the work of the State weather service, a most acceptable favor, as it 
promised to relieve the director of much routine work which he had found it difficult to 
provide time for, besides securing more prompt attention to these duties. 

Accordingly, in October, 1886, Private 0. D. Burnley was transferred from the Signal 
Service station at Omaha to Crete, and entered at once upon his duties as assistant. 

On aceonnt of the scarcity of observers in the newly-settled portions of the State north 
and west, it was thought desirable to have Mr. Burnley make a tour through that 
region establishing new stations. Transportation was accordingly furnisfaed by the Sig- 
nal Office over the new Fremont and Elkhorn Valley Railroad to Chadron, and also to 
Oreighton and Dakota City in November, 1886. This resulted in the establishment of 
the following new stations: 



stations. 


Observers. 


Stations. 


Observers. 


Chadron ^ 


F.J. Houghton. 

Dr. Qeorve Roberts. 

W. C. Dibble. 


Norfolk 


Ix>uis Sessions. 


Creighton 


O'Neill 

Rushville 


P. C. Corriiran. 


Dakota City 


C. Hosier. 









The monthly reports from the United States station at Valentine were also furnished 
by the Signal Office. Dnrin;;i^ the year, also, the following other observers have been 
secured: Tamora, J. S. Williams; Sargent, J. S. Spooner; Scribner, Jesse A. Nason. 

Early in the year the experiment was tried of sending out by mail to all aooessible 
post-offices a copy of the daily weather predictions of the Chief Signal Officer; this was 
done by means of franked postal cards, on which were printed the necessary explana- 
tions, and then from day to day there were stami>ed upon this with rubber stamps, in 
proper colors, the sun, moon, and star symbols, then in use for weather flags, and also 
the date; these were sent out to about sixty x>o8t-offices, and displayed for the informa- 
tion of the public. As there were mails in three directions soon after noon, these bulle- 
tins reached their destination in most cases with the least possible delay, less even than 
the la. m. prediction by telegraph does, since this is a night message, not deliverMtill 
morning. Very general satisfaction was expressed with these bulletins, though they 
were not made a permanent feature of the service because the Postmaster-General de- 
cided that it was not legitimate for directors of State weather services, themselves not 
members of the Signal Corps, to use the franks for this purpose. 

The distribution of predictions by telegraph to the thirteeens towns above named con- 
tinued until March 1, 1887, when they were discontinued by order of the Chief Signal 
Officer. As it was now legitimate to use the franks again through Private Burnley, for 
the distribution of weather messages, the Chief Signal Officer was again asked to make 
a special 10 a. m. prediction for eastern Nebraska, to be distributed as before by mail. 
These bulletins were displayed as before in the post-offices, but, in addition, fli^ were 
secured and began to be displayed at a number of points. 

PUBLICATIONS. 

There has been regularly issued from the central office a monthly bulletin and crop 
report, and these have been sent out to be republished by the newspapers of the State as 
well as distributed to observers. Beginning with January, there has been pubUshed 
with the bulletin a monthly map in two colors, showing the distribution of the rainfall 
over the State. One paper, the Daily State Journal, of Lincoln, has even been to the ex- 
pense of engraving and printing this map with the text of the bulletin. 

It is believed that the year has shown reasonable progress in the workings of the 
service and in the interest of the public in it. 

Goodwin D. Swkzky, 

IHrector. 
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[Indosure XIII.] 
ARKANSAS STATE WEATHER SERVICE. 

Little Rock, Abk., July 23, 1887. 

Sib: I have the honor to sahmit the following report of the Arkansas State weather 
service. It may be said that this service dates its organization from the 1st of January, 
1887, for, although indications and cold-wave warnings had been sent out for some 
months before, and several towns had and were using regular indication weather flags, 
there were no reports made or records kept until that date. In December, 1886, and Jan- 
uary, 1887, about four hundred letters were sent out to persons in the State asking their 
co-operation in establishing a State service and making regular reports of temperature 
and rainfall. Many of these were never answered, but from eight towns promises were 
made that reports would be sent. This formed the nucleus of the service, to which Feb- 
ruary added two more stations, one in March, four in April, twelve in May, and five in 
June, making a total of thirty-two stations making reports, not including the signal offi- 
ces at Fort Smith and Little Rock. During the year complete sets of flags were pur- 
chased at twenty-one towns and cold-wave flags at seven other points. Indications were 
sent free over the railroad wires to those points reached by railroad wires and, at Grov- 
ernment expense, cold- wave warnings to six other points, and collect to one station. There 
was considerable interest manifested in the service at these points. January 18 orders 
were issued by the officials of the Gould system that indications could no longer be sent 
free over those wires. This left six places with flags but no way of getting indications, 
but by permission obtained from the Baltimore and Ohio and Arkansas Telegraph Com- 
panies for free service they were immediately resumed to all but three points. This, 
however, was of but short duration, for the Gould system obtained control over the Ar- 
kansas Valley Route in May and the Western Union Telegraph Company purchased the 
lines of the Arkansas Telegraph Company, preventing their being sent over those lines, 
and also cutting off the connection with the Baltimore and Ohio Telegraph Company, so 
that at the end of June there are no indications sent out except to three points paid at 
Government expense. 

There is no State recognition of the State weather service in this State, although it is 
very highly thought of by the State officers, and the governor has recommenced the 
passing an act to provide for one to three consecutive general assemblies, in each of which 
a bill has been introduced, and which it was generally thought would pass at the last 
session of the legislature, but &iled again owing to there being no one to explain the 
advantages of such a service but the ol^rver at this station, and he was too busy with 
station duties and the education of uninstructed assistants to do so, being engaged in 
taking a regular observation at the time the committee met, to whom this bill was re- 
ferred. 

A monthly report has been published since the first of January, giving the reports 
of the stations in a highly condensed manner, also answers to questions pertaining to 
meteorology, a description of the manner of using the weather indication flags, and 
miscellaneous articles on meteorology and the use of instruments, tending to create au 
interest in the subject and to educate the public to a better appreciation of the service. 
One thousand copies of this are sent out monthly to persons both in and out of the State, 
and an exchange is made with nearly every paper published in the State, the exchange 
list numbering over one hundred. This serves a very valuable double purpose, as the 
State press frequently copy and credit articles from the Weather Review, creating a still 
greater interest in the study of meteorology. Also, by reading the local news of difier- 
ent sections of the State, many local phenomena become known, also the general cli- 
matic conditions of the State for each week. This Review is being more sought after 
daUy by parties investing, or contemplating doing so, in the State. At first the paper 
was taken charge of by Mr. Geo. R. Brown, who agreed to bear the expense of getting 
it out for what could be made from the advertisements printed in it. After four months 
he decided it was not paying, so gave it up, and the observer here has not only to com- 
pile it but solicit advertisements to bear its expense. In this the land department of 
the Gould system of railroads has given valuable help by large advertisements. 

The principal obstacle contended with is the cost of instruments. Few who take 
sufficient interest to make good reports can afford to purchase them, although some have 
done so. Then the difficulty of communicating with the proper persons in different 
places. Could the towns of the State be visited in person and the advantages and bene- 
fits of a State service be explained, a number of towns would procure instruments and 
make reports. Also, as your observer here has had the entire work of organization to 
perform, he has not had time enough to devote to it, having been fuUy occupied with 
station duties and without competent help at the station. 

To properly develop a State weather service here will require the entire time of one 
man for several months, and he should ^so be provided with faciii^es for short excui:^ 
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sioQS to diffeient parts of the State to arran^ for reporting stations. The present status 
is good. Most of the observers are men who take a decided interest in it and are reliable. 

As yet the service is hardly eooogh developed to say what its prospects will be; bat 
the present appearance is that, if properly fostered, aided, and eacoasafffid, it will be a 
positive benefit to the State and one of the best soaroes of information relative to local 
climatic d^aoges and phenomena possible to have. 

Its OSes will be to assist in the collection of meteorological data and fieusts, to give re- 
liable facts relative to climate to persons interested therein, to develop the State by 
showing its advantages, to assist in the forecasting the weather by obtaining a knowl- 
edge of local phenomena and causes^ which affect the dynamic ibroes which act on the 
climate and influence it, to give a broader dissemination of the indications and warn- 
ings of the Signal Service by having reliable and well-known men in differ^it localities 
to publish them, and by comparison with statistics of agriculture and other industries 
to determine the localities best adapted to the production of special crops or industries; 
also to educate the inhabitants of the State to derive a moce general benefit from the 
reports of the weather, perhaps to prevent loss of life and property £rom climatic 
changes and phenomena. 

Relative to increasing its value, as great a number of reports as possible shoald be re- 
ceived; were it possible to furnish instruments, good observers could be had in every 
county in the State. Next, one man should have but little else to do than attend to the 
State service. If good assistants were kept at your station here the observer could 
attend to it, but with an inexperienced assistant in his office the entire station duty 
falls on the observer; add to this the instruction of and thinking for that aMistant, and 
but little time remains for State service work. The station should have at least one com- 
petent assistant and another who could be under instruction. Also the ** Weather Re- 
view, ' ' or printed monthly report, should be fostered. At present the monthly exi>ense of 
issuing this is $18 a month. Were facilities for printing it supplied it could be issued for 
about $6 a month, which amount could easily be raised by the advertisements; that is, 
the type and material to be furnished, the work could be paid for in this manner. 

In conclusion, I would say, to sum the foregoing up, the State weather service here 
will be a decided advantage to the general public and to science if encouraged in the 
least by allowing a competeat person time to attend to it and furnishing the few meager 
requirements necessary to start it. 

Very respectfully, your obedient servant, 

W. U. Simons, 
Private^ Signal CorpSy in Charge of Arkansas State Weather Service, 

The Chief Signal Officer, 

Waahingtonf D. C. 



[Inclosure XIV.] 
INDIANA WEATHER SERVICE. 

Purdue University, 
Lafayette f Jnd., August 11, 1887. 

Sib : I have the honor to submit the following report in relation to the Indiana Weather 
Service for the year ending June 30, 1887 : 

The service has been reorganized, and is now under the auspices of the Purdue Uni- 
versity and the Indianapolis Board of Trade, with the co-operation of the United States 
Signal Service and the Chicago, Saint Louis and Pittsburg Railway Company, the Lake 
Erie and Western Railway Company, the Indianapolis and Vincennes Railway Com- 
pany, the Cincinnati, Indianapolis, ami Saint Louis Railway Company, the Cleveland. Co- 
lumbus, Cincinnati and Indianapolis Railway Company, and the Indianapolis, Decatur 
and Springfield Railway Company. 

The work consists of two parts : (1) The collection of meteorological data from different 
poin ts, and the compilation, publication, and distribution of the same. There are at pres- 
ent thirty- two stations from which reports are received, and special efforts are being made 
to increase the number of stations in northern counties. 

The form of the published report has been chmiged from a single sheet to an eight-page 
pamphlet. 

(2) The distribution of '* indications'' furnished by the U. S. Signal Service, and 
the display of weather signals. 

This distribution is effected at Indianapolis by an officer of the Signal Corps detailed 
for that purpose. The indications are at present furnished to 19 parties. This does 
not represent the number of signals displayed, since one telegram provides for the dis- 
play of five sets of signals in Tippecanoe County. The number of parties displaying 
si^ials would have been much greater had it not been for the necessary interruption of 
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the work from April to July. Since then parties have been less willing to take hold of 
the work. 

Considerable difficulty is experienced in obtaining and retaining reliable observers, 
only about one-third of the counties in the State being represented. In the distribu- 
tion of telegrams some inconvenience is caused by the fact that telegrams are not fur- 
nished to railroads who do not display signals. While some roads have not made a display of 
flags, they have been willing to send telegrams over their wires and furnish them to parties 
displaying flags. This was of special value to the service, since it permitted display sta- 
tions to receive their telegrams two hours before the other telegraph offices opened. 

The usefulness of the State service has increased under the new organization, and the 
prospect for extending the work is good. 

At present the University pays all the expenses of the service except that for tele- 
grams, postage, blank forms, and the salary of the officer detailed at Indianapolis, these 
expenses being paid by the U. S. Signal Service. It is hoped that at the next meeting 
of the legislature means may be provided for adding to the supply of instruments and 
for meeting other necessary expenses of the service. 

The publication of a weekly bulletin is a feature that will be provided for as soon as 
practicable. 

A copy of the bulletin for June, including that of stations and observers, is inclosed. 
Very respectfully, your obedient servant, 

H. A. Houston, Director. 

Jas. Cassidy, Sergeant, Signal Corps, 

First Lieut. H. H. C. Dunwoody, Assistant. 

Acting Signal Officer, U. S, Army, 

Washington, D. C. 



THE EAILWAY AND FLAG SEEVICE. 

The object of this service is to extend, as much as possible, the benefit of the weather pre- 
dictions issued by the United States Signal Service. This is accomplished through the aid 
of the various railway companies co-operating with the Service. These companies kindly 
forward the daily predictions to stations along their lines and display bulletins daily. 

There being no money at the disposal of either the State or National service for the 
purchase of flags, those places d&siring them purchase them at their own expense and 
receive the indications from the railway companies. The set of flags costs from $5.75 to 
$12, if made of bunting. They can be made of cotton at a much lower rate. 

The flags are four in number, and are those derived from the system devised by Prof. 
P. H. Mell, jr., of Alabama, and adopted by the United States Signal Service after March 
1, 1887. 

No. 1, white square flag, indicates fair or clear weather; no rain. 

No. 2, blue square flag, indicates rain or snow. 

No. 3, black triangular flag, always refers to temperature. When placed above No. 1 
or 2 it indicates warmer weather ; when placed below No. 1 or 2 it indicates colder weather; 
when it is not displayed it indicates that the temperature will remain stationary or not 
vary 5° from the temperature of the same hour of the preceding day. 

No. 4, white square flag with black square in the center, cold wave flag, indicates the 
approach of a sudden and decided fall in temperature; it is not displayed unless a tem- 
perature of 45° or less is expected. Flag No. 3 is never displayed with it. 

When displayed from poles, signals should be arranged to read downward; when dis- 
played from horizontal supports a small streamer should be attached to indicate the point 
from which signals are to be read. 

Signals should be set as soon as possible after receiving indications, and may be with- 
drawn at 3 p. m. 

The setting of the flags requires but a few minutes each day, and may be done by 
policemen, or members of fire departments, or by private enterprise. 

Observers are requested to send in their reports as promptly as possible. In most caees 
these reports might be all received by the 5th or 6th, while at present many are not re- 
ceived before the 13th or 14th, thereby delaying the issue of the bulletin a week or more. 
1 1 is also requested that observers will make their reports as full and complete as possible — 
that is, the miscellaneous data should be fully given whenever possible, such as the num- 
ber of clear, cloudy, and fair days, the dates of frost, fogs, and thunder storms, etc. The 
cloudiness may be determined on a scale of 10. When three-tenths or less is covered, it 
it is clear; from 8 to 10, inclusive, it is cloudy, and the rest fair. 

It is also requested that, whenever practicable, it will be reported how many of the 
weather indications of the Signal Service are verified and how many not. 

H. A. Houston, 
Director, Purdue University, Lafayette, Ind, 

Jas. Cassidy, Sergeant, Signal Corps, Assistant. 
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WEATHER SIGNALS 

Adopted for General Use by the Signal Service on and after March 1, 1887. 



No. 1. 
White Flag. 




Clear or fair 
weather. 



No. 2. 
Blue Flag. 




Rain or 
snow. 



No. 3. 
Black Triangular Flag. 




Temperature 
signal. 



No. 4. 

White FIaz with black 

square in centre. 




Cold wave. 



DISPLAYED FROM POLES. 



r 



Fair weather. 
Colder. 



► 




P 



Warmer, 
Rain or snow. 



Warmer! fair weather, 
followed by rain or snow. 



Fair weather. 
Cold wave. 



DISPLAYED FROM HORIZONTAL SUPPORTS. 



T 




Warmeri fair weather. 



T 




Rain or snow, followed by fair 
weather. Colder. 



T 




Snow and cold wave. 



Wanner, fair weather. 



DISPLAYED ON CARS, 



^ 


y 


< 
n 






^ 






Fair weather, followed by rain. 
Colder. 



/ 


7" 


n 






y 



Fair weather. Cold wave. 
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[Inclosure XV.] 
MINNESOTA STATE WEATHER SERVICE. 

Under the au.spices of the Saint Paul Chamber of Commerce,Wm.W. Payne, Carleton CoUcsge, di- 
rector, co-operating: with the United States Signal Service.] 

Saint Paul, Minn., August 30, 1887. 

Sir: I have the honor to submit the following report of the Minnesota State weather 
service for the year ending June 30, 1887 : 

During the year the service has endeavored to increase the number of stations taking 
observations and secure observers who were interested in the subject and entirely re- 
liable. On June 30, 1887, there were 30 stations taking meteorological observations, 
while 10 others were being supplied with instruments, thus showing an increase of 20 
stations for the year. 

A special effort has been made to supply with indications all towns where there was 
a public demand for them and the display of signals would regularly be made. The 
people throughout the State take great interest in these signals, and many favorable com- 
ments are made upon them by the press. 

On July 1, 1886, there were 35 stations displaying the signals, while a year later 
there were 60. The following railroads have rendered valuable assistance by sending 
the indications free of charge, to such places as we might select: Chicago, Milwaukee 
and Saint Paul Railway; Minneapolis and Saint Louis Railway; Saint Paul, Minneapo- 
lis and Manitoba Railway ; Northern Pacific liailway; Saint Paul and Duluth Railway; 
Manitoba and Northwestern Railway. The Chicago, Saint Paul, Minneapolis and Oma- 
ha Railway, co-operated until April, 1887, when it withdrew, owing to objections made 
by the Western Union Telegraph Company. 

During the session of the last legislature a bill was proposed for the support of this 
service, but it failed to become a law, owing to the adjournment of that body before the 
bill was reached. 

The following resolution, which is an evidence of the appreciation of the service, was 
adopted at the Saint Paul Jobbers' Union at a regular meeting held March 12, 1887, viz: 

*' Resolved. That in the opinion of the Saint Paul Jobbers' Union, the Minnesota State 
weather service is a valuable institution, and a credit to the State and city, and should 
be sustained." 

At a meeting of the perpetual members of 'the Saint Paul Chamber of Commerce, held 
March 24, 1887, it was voted to allow the State weather service the use of their present 
quarters until the next meeting of the legislature, as in their opinion it is a valuable in- 
stitution, and shoulil be sustained until satisfactory legislation can be secured. 
I am, sir, very respectfully, your obedient servant, 

E. C. Brandenburg, 

Private, Signd' Corps. 

The Chief Signal Officer, 

Washington, D. C. 



[Incloflure XVI.l 

ILLINOIS WEATHER SERVICE. 

No annual report of the operations of the Illinois weather service having been fhr- 
nished by C. F. Mills, the director, also secretary of the State board of agriculture, an 
extract from the report for June, 1887, is given as evidence of the excellent work done 
by the service in that State. 

Monthly Weather Review of the Illinois State Weather Service. 

Springfield, June, 1887. 

[The state covers such an extended area from north to south (385 miles) that it has been found 
advisable to divide the same and follow the judicial divisions, which include the following territory, 
viz: the northern division extends from 42° 30' to about 40° 31' ; the central division extends from 
about 40° 3r to about 39° ; the southern division from about 39° to 36° 51'.] 

INTRODUCTORY. 

The month of June, 1887, was notable for its high temperature, excess of sunshine, and 
great deficiency of precipitation. 
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A dronght prevailed from the 9th to the end of the month, broken only by light local 
showers in the northern and central divisions, from the 18th to 20th, and in the south* 
em division on the 24th and 25th. 

Showers were frequent ft^m the Ist to 9th, the amount of rainfall during that period 
being more than double that of the remainder of the month. The average deficiency was 
3 inches for the State, and the greatest defieiency for any section was from 4 to 5 inches for 
DeKalb County. 

The mean temperature of the month was three degrees above the June normal, and is 
the highest June mean temperature recorded in the past thirteen years. 

The maximum temperature, 104 degrees, was reported from the northern and south- 
em divisions on the same date, and is the highest June maximum temperature on record. 

A cool wave swept over the State on the 23d, the daily mean temperature filing 
gradually from 82°, on the 20th, to 63°, on the 23d, and then rose gradually to 79°, on the 
30th. 

Light frosts were reported on the 23d and 24th, in the low lands of the northern 
counties, doing little, if any, damage to crops. 

A severe local dust storm was reported from the north-central counties on the 18th, 
and a correspondent from Montgomery County reports a regular cloud-burst on the 16th 
that surpassed in violence anything of the kind that has heretofore occurred in that sec- 
tion. 

The percentage of sunshine avers^ed 10 per cent, above the June normal. 

The prevailing direction of the wind was from the southwest, and its maxi-hourly 
velocity, 48 miles, from the north, on the 9th. 

The average hourly movement of the wind was about 7 miles per hour: 

ATMOSPHERIC PEKSSUBE. 

No great range of atmospheric pressure occurred during the month. 

The following is a summary compiled from corrected barometer readings of eleven 
stations: 

Highest pressure, 30.40, on the 26th; lowest, 29.38, on the 4th; mean, 29.98; range, 
1.02 — the least range reported in any June for past six years; average range for the 
State, 0.56; for the Northern Division, 0.62; Central, 0.57, and ScTuthera, 0.49. 

TEMPERATURE OF THE AIR. 

The mean temperature of the month for the State, 73°. 4, was 3°.l above the June 
normal for past thirteen years, and l°.l above the highest June temperature in the same 
period. The mean temperature of the Northern Division, 72°, was 3°. 5 above the June 
normal for past ten years; of the Central Division, 73°. 6, was 2°.l above, and of the 
Southern Division, 74°. 6, was 1°.8 above. 

The following are the most marked departures above the June normal mean tempera- 
ture, and the only departures below: 

ABOVE THE NORMAL. 



County. 




McHenry 

Stephenson.. 

Kane 

DeKalb 

Rock Island 

Peoria 

Knox 

Champaign.. 

Clark 

Crawford 

Saint Clair.... 



Riley 

Cedarville 

Aurora 

Sycamore.... 

Davenport, Iowa 

Peoria 

Oneida 

Philo 

Martinsville 

Palestine 

Saint Louis, Mo .. 



Degree. 



2.4 
2.3 
2.2 
2.4 
2.5 
4.2 
3.1 
4.3 
2.6 
2.6 
2.7 



BELOW THE NORMAL. 



Pike 

Bond 

Madison... 

Clay , 

Hamilton., 
Alexander, 



liouisiana, Mo 

Greenville , 

Collinsville 

Flora 

McLeansborough 
Cairo 



0.1 
0.2 
L6 
0.5 
0.6 
0.1 
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», rising grada- 
rose to 80°, re- 
at this period, 



when it again 



The month opened with a daily mean temperature of 60° for the State 
ally to 75° on the 4th, remaining in the seventies until the 16th, when it 
maining in the eighties for five days. A cool wave swept over the State 
causing a £aU of 19°, the daily mean temperature being 63° on the 23d, 
commenced to rise until it attained 79° on the 30th. 

The extreme monthly mean temperatures reported were 67°. 3 from Chicago, Cook 
County, and 79°. 2 from North Caledonia, Pulaski County. 

Table of June maximum^ minimum, and mean temperatures of Illinois for the years specified. 



Tempera- 
ture. 








1§75. 


1876. 


1877. 


Maxim nm .. 




Minimum... 






1 


Mean 


69.1 


69.9 


69.8 





June. 



1878. 


1879. 


1880. 


1881. 


1882. 


1883. 


1884. 


1885. 


1886. 


1887. 


96 


98 


98 


99 


98 


95 


98 


96 


102 


104 


44 


39 


43 


39 


39 


40 


45 


36 


40 


42 


69.3 


69,9 


72.3 


70.5 


71.5 


65.4 


71.1 


71.0 


71.3 


73.4 



Aver- 
age. 



70.3 



The maximum temperature reported during the month, 104°, was 2° above the highest 
recorded in June for past ten years, and was reported from Oquawka, Henderson County, 
and Benton, Franklin County, on the 19th. 

The minimum temperature, 42°, was reported from Hennepin, Putnam County, and 
Louisiana, Mo., Pike County, on the 24th. 

EANGE OF TEMPERATURE. 

The absolute range of temperature for the month was 62°, about 4° above the average 
June range. 

The greatest monthly range reported from any section was 60° from Hennepin, Put- 
nam County, and the greatest daily range, 44°, was also reported from that station. The 
least daily range, 1°, was reported from Prairieville, Lee County, on the 5th, and from 
Albion, Edwards County, on the 9th. 

The mean daily range of temperature for the State, 19°. 9, was 2°. 9 above the normal 
for June, and 2°. 7 above the highest prior June record. 

The extreme mean daily ranges reported were 26°. 7 from Watseka, Iroquois County, 
and 12°. 9 from Melvin, Ford County. 

The mean daily range for the Northern Division was 19°. 1 ; for the central, 20°. 7, and 
for the Southern, 19°.9. 

Table of mean maximum and m^an minimum temperatures for June^ 1887. 



Northern division. 


Central division. 


Southern division. 




Tempera- 
ture. 


Stations. 


Tempera- 
ture. 


Stations. 


Tempera- 
ture. 


Stations. 


1 

Sa 
1 


.s . 
aa 

Sa 


H 

I- 
1^ 


s 

aa 


1 

Sa 
1 


.A 

s 

aa 


Woodstock 


83.6 
85.2 
83.2 
83.8 
84.2 
85.6 
85.7 


59.9 
60.6 
65.0 
61.6 
59.8 
71.5 
58.9 


Pekin 


88.1 
84.5 
86.4 
87.4 


61.8 
61.2 
67.8 
61.1 


Vandalia 


86.3 
84.5 
79.7 
81.9 
84.1 
84.0 


66.3 


Aurora 


Hoopeston 


Greenville 


61.7 


Prairieville 


Philo 


Collinsville 


63.0 


Joliet 


Windsor 


Flora 


58.2 






Rich view 


62.5 


Minonk 


Jordan's Grove 


69.4 


Watseka 









From the foregoing table it appears that the mean maximum temperature for June, 
1887, was 84°. 6, and the mean minimum, 63°. 0; the mean of these means being 0°.4 
above the monthly mean temperature. 



PRECIPITATION. 



The rainfall for the month was very light, the average for the State being 2.91 below 
the June normal for past ten years. 
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Rain fell generally from 1st to 9th, but from the latter date to the end of the month 
there was a continned drought broken only by light local showers in the northern division 
from 18th to 2l8tf and in the southern division on the 24th and 25th. 

The difference in the dates of these rainfalls can be accounted for by a glance at the 
table of daily mean temperature. The cool wave that was general on the 23d was mak- 
ing itself felt in the northern part of the State as early as the evening of the 18th, and 
the condensation of the vapors in the atmosphere commenced with the cooling of the 
air. 

More rain fell in the period from 1st to the 9th than double that of the remainder of 
the month. 

The average rainfall for the northern division, 1.61, was 2.78 below the June normal 
for past ten years; of the central division, 1.62, was 3.36 below, and of the southern 
division, 2.12, was 2.55 below. 

The averages for the three divisions and the State for the month are the lowest on record 
for June; that for the State being 1.34 below the lowest heretofore recorded (June, 
1878). 

The average for the months April, May, and June, 1887, 7.23, is 4.93 below the ten 
years normal for those months. 

Table of average Jane preeipUation for each division and the State^ for the years specified. 



Territory. 


June. 


1878. 

3.36 
3.13 
2.85 
3.11 


1879. 


1880. 


1881. 1882. 


1883. 

4.67 
5.98 
6.61 


1884. 


1885. 


1886. 


1867. 

1.61 
1.62 
2.12 
1.77 


Ave- 
rage. 


Northern division 


3.68 5.07 
3.42 j 2.68 
4. 54 3. 39 


8.06 
6.69 
4.80 
6.52 


7.56 

10.08 

5.10 


3.83 
5.60 
5.73 
5.05 


4.10 
6.64 
0.27 
5.63 


1.94 
3.97 
5.29 
3.82 


4.39 


Central division 


4.98 


Southern division 


4.67 


The State 


3.88 


3.71 


7.58 


5.75 


4.68 



Thegreatest monthly rain fall reported was 3. 78, reported from Albion, Edwards County, 
and the least 0.00 (no rain) was reported from Decatur, Macon County. 

The following are the most marked departures below the normal rainfall for June 
(over three inches). 

BELOW THE NORMAL. 



County. 


Place. 


Inches.' 

4.62 
3.64 
3.20 


County. 

Coles 

Greene 


Place. 


Inches. 


DeKalb 


Svcamore 


Mattoon 


3,55 


Hancock 


Keokuk, Iowa 

Decatur 


White Hall 


3.72 


Macon 


Bond 


Greenville 


3.41 













The following are the stations reporting one inch or more rainfall in twenty-four hours, 
with amounts and dates — ^arranged according to latitude: 



station. 



Belvidere ... 
Prairieville 

Joliet 

Toulon 

Monnaouth 

Melvin 

Pekin 

Pekin 

Hoopeston.. 



Amount. 


Date. 


1.44 


June 7 


L25 


June 7 


1.15 


June 8 


LIO 


June 8 


1.00 


June 18 


1.30 


June 1 


1.05 


June 6 


1.00 


June 8 


LIO 


June 5 



Station. 



Philo 

Springfield. 

Pana 

Flora 

Irishtown... 
Mascoutah. 

Albion 

Albion 

Cairo 



Amount. 



Date. 



L30 


June 


5 


2.13 


June 


5 


1.00 


June 


8 


1.32 


June 


7 


1.02 


June 


25 


1.00 


June 


25 


L20 


June 


1 


1.30 


June 


9 


L54 


.Tune 


3 



HAIL. 



Station. 




Lanark... 

Flora 

Camargo 



June 18 
June 7 
June 1 



Station. 



Oneida.. 
Atwood. 



Date. 



June 18 
June 7 
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BELATIYB HUMIDITY— PKE CENT. 

The mean relative hnmidity of the State for the month (70) wae six per cent, below 
the June normal for past six years, and the lowest percentage of humidity on record for 
the month, except in 1885. The mean for the northern division was 70; central division, 
70; and sonthem division, 69. 

WIKD. 

The prevailing direction of the wind fyr the State and northern and central divisions 
was from the southwest; and for the southern division south. 

The following is the wind data for June as reported from stations having self-register- 
ing anemometeis: 



Stations. 



Chicago .'. 

Davenport, Iowa. 

Watseka 

Keokuk, Iowa ..... 

SpriuKfleid 

Windsor. 

Saint Louis, Mo.., 
Cairo 



Wind—miles. 



Total 
movement. 



6,fl00 
4,763 
4,081 
5,205 
5.152 
4,537 
4,864 
4,180 



Averaipe 

hourly 

velocity. 



MUes. 



9.0 
6.6 
5.6 
7.2 
7.2 
6.3 
6.8 
5.8 



Maximum j 
hourly | Direction, 
velocity. 



MUet. 



34 
38 
32 
36 
25 
48 
24 
24 



W. 
W. 

NW. 

8W. 

NB. 

N. 

S. and N. 

W. 



Date. 



18 
18 
18 

3 
18 

9 
4,21 

9 



NoTB.— The average hourly velocity is obtained by dividing the total movement by twenty-four 
times the number of days in the month. 

DAYS CLEAR, FAIB, CLOUDY, ETC. 

For the State, average number of days clear, 15; fair, 11; cloudy, 4; and 6 on which 
appreciable precipitation fell. 

Northern division: Clear, 13; fair, 11; cloudy, 6; and 6 in which appreciable precip- 
itation fell. 

Central division: Clear, 16; fair, 10; cloudy, 4; and 5 on which appreciable precipi- 
tation fell. 

Southern division: Clear, 15; fair, 11; cloudy, 4; and Ton which appreciable precipi- 
tation fell. 

This, computed according to the following formula, *' considering the sun entirely ob- 
scured on a 'cloudy' day and obscured one-half the time on a 'fair' day,'' will approx- 
imate 68 per cent of sunshine for the State, which is about 10 i)er cent, above the normal 
sunshine for the month; 62 per cent, for the northern division, 70 per cent, ibr the cen- 
tral, and 70 per cent, for the southern. 

THUKDBR STORlfS. 



station. 


Date. 


Station. 


Date. 


Payson 


!:?;2;S:i? 

18 

1,4.6,7 

5,6,7.8,9 

7,8 

6,7,8 

1,8,7,8,9.18,20 

6,7,18 

1,5 
7,8,17 

7,30 

6,7,9,17 

1,3,4,6,7,8,9,19,20,22 

4,7,18,30 

1,5,7,8,19,20 

4,19 

5,8 

5,6,7,8,18,30 


Lake Forest 


4,8,20 

7,18,19 

5.7,18,18,80 

7 


Oam> 


Ottawa 


Greenville 

Belvidere 


PrairieviUe 

Pontiac 


T^nark 


Colllnsville 


3,4,5,6,7,8,19,20,21 

6,8,9 

1,5,7.19 

8,20 

7.20 


Philo 


Central ia 


pana 


Laoon, ligfht 


Plorfli 


Mareng^o 


Irishtown 


Woodstock 


IM^attoon 


Peoria 


5.6.8 


Svcamore 


Atwood 


20,29,80 


C^mnroro 


Louisiana, Mo 


3,6.7,17,18,20.80 


Paris 


CSk>lconda , 


1,4.19.27 


Eberle 


Jordan's Grove 

Davenport. Iowa 


1,4,8,19,21,22 


Melvin 


13,18,20,30 


Pulton t 


Windsor. 

Masooutah 


7,8,9,18,20 


White Hall 


1,5,6,7,21 


McLeansborou&rh 


Cedarville 


1,7,18,20 


Oeneseo 


Pekln 


4,5,6,8,18,19 
4.6,8 


Watseka 


Rich view 


Aurora 


Joliet 


5.18 


Kankakee 


Minonk 


1,8 


Oneida 
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ATMQSPHBBIC ELECTBICITY (AUBOBAS). 

IrishtowD, on Idth; Lake Forest, on 12th; and Pekin, on Ist, 3d, 5tfa, and 28th. 

OPTICAL PHENOMENA. 

Solar halo8, — Paris, on 7th; Albion, on 28th; Eberle, on 5th; PrairieTille, on 17th and 
25th; Marengo, on 29th and 30th; Woodstock, on 7th and 29th; Atwood, on 3d, 6th, 
24th, and 28th; Springfield, on 10th and 28th, and Minonk, on 13th. 

Lunar Aa2o9.-*Cairo, on 2d and 30th; Hattixin, on 3d; Paris, on 7th; Albion, on 5th 
and 27th; Eberle, on 28th and 29th; Oneida, on 28th; Prairiev.i]le, on Ist and 26th; 
Marengo, on 3d and 28th; Peoria, on 3d; Atwood, on 3d; Davenport, Iowa, on 2d; 
Springfield, on 3d; Pekin, on 3d and 28th, and Hoopeston, on 4th, 29th, and 30th. 

Parhelia, — Eberle, on 29th, and Jordan's Grove, on 2d. 

Paraselenes, — North Caledonia, on Ist, 2d, 3d, and 29th. 

MISCELLANEOUS PHENOMENA. 

Red sunsets. — Lanark, on 18th; Flora, on 14th, 17th, and 19th; North Caledonia, on 
15th; and Windsor (very brilliant and variegated), on 9th. 

Meteors, — Flora, on 5th and 13th; Camorgo, on 10th and 12th; Lake Forest, on 25th; 
North Caledonia, on 20th; and Windsor, on 16th. ' 

Fog. — Philo, on lOth; Paris, on Ist, 2d, 9th, and 10th; Beason, light, on 6th and 10th, 
and dense on 9th; and Minonk, on 1st. 

Sun spots. — Mr. John W. James, observer at Riley, McHenry County, reports as fol- 
lows: *'A very large spot came in sight on E. limb of sun late on the 5th, was on san's 
meridian 11th, and disappeared, by the solar rotation, 17th: estimated diameter, 37,700 
miles. A smaller spot appeared on E. limb morning of 26tn." 

FBOST. 

Sycamore, light, on 23d, 24th, and 25th; and Maiengo, light, on 24th. 

NEW OBSSBVEBS. 

The department desires to secure the assistance of an observer for each county in the 
State. There are doubtless parties in the counties not represented in this report by ob- 
servers who are giving attention to the science of meteorology. The attention of all in- 
terested in having the meteorological history of each county in the State preserved in 
the Monthly Weather Review of the department is invited to the importance of this 
work, and an earnest invitation is extended to all to aid in completing the meteorolog- 
ical records of the State. 

The services of observers £|re desired in the following counties, and the residents 
thereof are respectfully requested to aid the department in selecting persons likely to 
be interested in this work : Calhoun, DeWitt, Gallatin, Jefferson, Menard, Moultrie, 
Schuyler, and Union. 



[Incloflure XVII.l 
COLORADO WEATHER SERVICE. 

COLOBADO METEOBOLOGIOAL ASSOCIATION, 

Colorado Springs, Colo., September 15, 1887. 

SiB: In noting the terms of your request for a report on the work of the State weather 
service of Colorado for the past year I observe that the time to be included in the report 
terminated with June, 1887. The important advantages derived from the co-operation 
of the director of the Harvard College Observatory are therefore not included in the 
present statement, though they are of such significance that at this date it is impossible 
to pass them without mention. 

Up to June 30 the year had been marked by a moderate extension of the number of 
stations, and an unmistakable and therefore encouraging though slow growth of public 
interest in various sections of the State, while on the other hand the expense of the 
monthly publication pro^^ an increasing embarrassment. 
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The year's work conld hardly have been carried throngh to the end in any form but- 
for the arrival, in April, of Mr. T. W. Sherwood, of the Signal Corps, to act as assist- 
ant. In the middle of the closing month occurred the assignment of the same gentle- 
man to the charge of signal stations at Pike's Peak and Colorado Springs, with but one 
assistant — an order which, despite Mr. Sherwood's best endeavors, has since gone far to 
destroy the value of his earlier instructions to assist the State service. I trust that 
arrangements of some kind are soon to be made at your office by which the member of 
the Signal Corps detailed to assist the State work will escape the burden of so much and 
so peculiarly difficult additional duty. 

There has been no one connected with this office who has had leisure for any careful 
study of the meteorological data thus £m: accumulated. By two or three observers, how- 
ever, special note has been taken since January of the diurnal variation of wind in 
cations to assist an investigation undertaken by Professor W. M. Davis, of Harvard 
College. 

I am, sir, very respectfully, your obedient servant, 

F. H. Loud, 
Director of Observaiionaj CoUtrado Meteorological Association. 

Lieut. H. H. C. Dunwoody. 



The following is given as a specioden of the monthly bulletins issued by the Colorado 
Meteorological Association, under the direction of Professor Loud: 

Bulletin of the Colorado Meteorological Association^ June 15, 1887. 

In the course of the correspondence of the director of observations relative to the 
establishment of new stations, several instances have been noted where persons interested 
in the work of the association have been deterred from becoming observers by the cost 
of procuring instruments. The liberality of Professor Pickering, director of the observa^ 
tory at Harvard College, who is in charge of the Boyden fund for astronomical work at 
high elevations, and who requires detailed information in respect to the meteorology of 
the State, in order to the most judicious application of this fund, has now put it within 
the power of the association to furnish a certain number of instruments. These will be 
loaned to individuals on condition of the association receiving regular reports of observa- 
tions made with them. It is not, of course, promised to supply with instruments every 
one who may apply, since the need of observations from some quarters of the State is 
much greater than from others, but the director of observations will be very glad to hear 
from any one, particularly if residing in a part of the State not at present occupied by 
the association, who would be willing to keep carefully, expose properly, and read regu- 
larly, a thermometer and rain-gauge; and friends of the association are requested to 
send the names of persons of their acquaintance whom they would recommend as ob- 
servers in new localities. Observers already reporting to the association who would like 
to extend their work, as by adding observations of the maximum or minimum thermom- 
eter, or both, will please make the fact known to the director. Barometers are not in- 
cluded among the instruments to be furnished, except in a very few instances of excep- 
tional locations. 

Reports from two stations appear for the first time in the present bulletin — Corinth, 
Las Animas County, elevation about 3,400 feet, observer W. B. McNeel; and Climax, 
Summit County, elevation 11,325 feet, observer Geo. C. Wortman. 

THE WEATHER FOE JUNE, 1887. 

As is usual during the summer season, the weather for this month is to a great degree 
local, different parts of the State showing diversities which do not depend upon date. 
Thus, at eleven stations having self-recording thermometers the maximum temperature 
of the month was attained at seven different dates (the 25th having, however, a m^ority 
over all others), while the minimum temperature was reached at ten different dates at 
different stations. As regards the relation of the temperature to the normal, the records 
of fifteen preceding years at Denver show fourteen Junes of lower and but one of higher 
temperature than that of 1887. 

The rainfall shows great local diversity, particularly on the western side of the Con- 
tinental divide. On the eastern slope, the southern stations generally report larger 
amounts than the northern; but to this statement Fort Collins is a marked exception. 
Beyond the State line, Kansas and Nebraska have been free this month from the com- 
parative drought which has prevailed further east. 
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The special bulletin of the Signal Office presents the following for the whole coun- 
try, no phenomena of meteorological importance appearing from Colorado: 

** The month of June, 1887, has been remarkable for general deficiency in rainfall, 
absence of frosts in the northern portion of the country, and the small number of severe 
local destructive storms. The mean temperature for the month has been equal to or be- 
low the normal over the States bordering on the Atlantic and Gulf coasts, Tennessee, 
Arkansas, and Missouri. The greatest depressions below the normal were 3° at Wil- 
mington, Jacksonville, and New Orleans; 4° at Charleston, Brownsville, and Rio Grande 
City, and 6° at Mobile. It is above the normal over the Lake region, the Ohio, the 
Missouri, and upper Mississippi valleys. The greatest differences are reported as 3° from 
Saint Louis, Davenport, Saint Paul, Duluth, and Dead wood; 4° from Huron, Dak., and 
Bismarck. There has been a general deficiency of precipitation throughout the region 
east of the Rocky Mountains, except in the States of Pennsylvania, New Jersey, Mary- 
land, Kansas, Nebraska, Southern Georgia, and the southern portions of the States bor- 
dering on the Gulf of Mexico. The greatest deficiencies are reported from Tennessee, 
the Ohio, and upper Mississippi valleys." 



Meteorological statistics for June, 1887. 



Cheyenne, Wyo ... 

Denver 

Dod^e City, Kans , 

Las Animas 

Montrose 

Pike's Peak 

Santa Fe, N. Mex. 



Mean barometer. 



Actual 
pressure 



24.019 
24.712 
27.348 
25.976 
24. 244 
17.967 
23.298 



Reduced 
to sea- 
level. 



29.833 
29. 775 
29.904 

783 
731 



29 
29, 

29. 890 
29.854 



Wind. 



Total 
move- 
ment. 



7,788 
5, 9iM 
7,618 
5,728 
6,094 
13,290 
2,228 



Mean 

ve- 
locity. 



10.8 
8.2 

10.6 
8.0 
8.5 

18.5 
3.1 



Temperature. 



Means at— 



5 a.m. 



53.3 
56.9 
65.0 
61.6 
55.2 
33.1 
56.8 



1 p.m. 8 p. m. 



74.6 
79.5 
»4.0 
83.5 
81.2 
41.2 
73.8 



64.6 
71.6 
72.9 
72.4 
71.7 
34.6 
66.1 






64.2 
69.3 
74.0 
72.5 
69.4 
36.3 
65.6 



Cheyenne, Wyo ... 
Colorado Springs.. 

Denver 

Dodge City, Kans 

Fort I^wis 

Georgetown 

Golden 

Hasted. 

Idaho Springs 

Lfis Animas 

Montrose 

Pandora 

Pike's Peak 

Santa Fe, N. Mex.. 



Extreme temperatures. 



High- 
est. 



90.4 
89.0 
95.9 
101.7 
86.0 
82.5 
94.0 
95.0 
86.0 
96.0 
62.6 
86.0 
55.8 
85.5 



Date. 



25 
18 
25 
20 
25 
25 
6 
18,23 
26 
25 
21 
24 
25 
18 



Low- 
est. 



34.0 
43.0 
43.7 
55.0 
32. 
38.0 
48.0 
36.0 
41.0 
51.1 
41.0 
28.4 
20.6 
48.0 



Means of daily extremes. 





Max- 


)ate. 


ima. 


3 


78.7 


10 


79.7 


4 


83.4 


1 


86.1 


14,15 


79.3 


3 


72.9 


3,5 


82.5 


5 


81.8 


9,16 


77.4 


4 


87.1 


15 


85.0 


16 


75.8 


5 


44.0 


10 


78.2 



Min- 
ima. 



50.3 

50.5 

54.6 

63.0 

46.1 

48.5 

57.4 

44.5 

47. 

59. 

52. 

35. 

29.8 

55.5 



Maxima 

and 
minima. 



64.5 
65.1 
69.0 
74.6 
62.7 
60.7 
70.0 
63.2 
62.4 
73.3 
69.0 
55.6 
36.9 
06.8 



Humidity. 



Rela- 
tive. 



46.7 
48.6 
43.8 
64.1 



70.4 
30.8 



73.6 
42.7 



Dew 
point. 



39.7 
43.3 
43.2 
59.4 



61.4 
32.9 



28. 
39. 



a 
o 






0.80 
1.88 
0.58 
4.00 
1.82 
0.35 



1.60 
0.52 
1.89 
0.04 
0.48 
1.44 
0.60 





Mean temperature, self-registering 
thermometer. 




2 a. m. 1 8 a. m. i 

i 1 


2 p.m. 


8p.m. 

07.5 
51.6 


Mean. 


Colorado Springs 


56.8 67.5 
40.8 55.2 


76.4 
69.2 


67.1 


Pandora 


54.2 
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Meteorological statistics for June, 1887 — Continued. 





Temperature. 


Monthly 
means. 






Extremes. 


Means at — 


o 

1 




I»8:hest 

at 
2 p.m. 


Date. 


Lowest 

at 
7 a. m. 


Date. 


7 a. m. 


2 p. m. 


9 p.m. 


Of daily 
means. 




A2ma 


79.0 
88.0 
96.0 
58.0 
87.0 
102.0 
96.0 
84.0 
77.0 
90.0 

83.0 
93.0 
88.0 


18 
12 
20 
19&27 
26 
18 


35.0 
34.0 
54.0 
29.0 
48.0 
64.0 
45.0 
45.0 
40.5 
50.0 
44.0 
50.0 
40.0 


3 
4 
8 

14 

3 

29 


46.9 
53.3 
66.6 
35.6 
64.0 
72.6 


64.4* 

79.5 

86.1 

52.8 

76.6 

94.9 


46. 9f 

56.7 

66.9 

86.6 

63.6 

74.4 


51. 9t 

61.5 

71.6 

40.4 

67.0 

79.1 

68.1 

62.1 

59.2 

69.5 

63.4 

67.6 

60.6 


0.73 


Aspen k 




<?iifton C^ty 




Climax g...T 




Colorado Sprinjcs 


1.88 


Corinth | 




Fort Collins.. 


1.96 


Fort Lewis 


19 
19 
19 
19&26 
27 
25 


15 
3 
3 
3 
3 
2 


67.6 
53.7 
61.8 
56.6 
62.2 
64.7 


77.2 
88.6 
78.8 
74.7 
81.4 
76.7 


57.2 
57.3 
68.8 
60.1 
63.3 
55.3 


1.82 


Georgetown 


0.35 


Gtolden 




Idaho Sorintirs 


0.52 


Longn^nont 




Monte Vista 


0.62 


Pueblo 


1.30 


Red Mountain 


66.0 

86.0 
91. d 
96.5 


17&26 

25 
20 
25 


42.0 

47.0 
41.0 
55.6 


2, 5, 15, 

16,20 

6 &15 

3 

16 


47.3 

56.0 
68.1 
67.0 


68.6 

77.9 
73.8 
84.7 


45.5 

58.4 
60.2 
69.6 


49.2 

62.7 
63.0 
72.8 




Saffuache 


1.02 


Trinidad 




T.S. Ranch tt...... 


0.31 







* For 26 days. f For 29 days. t For 25 days. gForlast 17 days of month. 

I Last 18 days of month. ff T. S. Ranch is substituted for Whitewater, previous observations 
credited to Whitewater having been taken at T. S. Ranch, 9 miles distant. 

Cloud observations for June^ 1887. 



station. 



Alma 

Aspen 

Cation City 

Colorado Springs 

Georgetown , 

Golden 

Husted 

Idaho Springs 

Longmont 

Monte Vista 

Pueblot 

Saguache 

Trmidad , 

T. 8. Ranch 



7 a. m. 


1.7 


.6* 


3.0 


3.5 


2.0 


2.2 


2.8 


2.6 


3.9 


1.1 


1.8 


1.8 


1.6 


1.5 



2p. m 




Mean. 



3.0 

s.'i' 

3.9 
3.3 
2.9 
4.1 
3.6 
4.4 
2.3 
3.1 
2.9 
3.6 
2.6 



* For 29 days. 



t For 28 days. 



X For 20 days. 



MBTEOBOLOOICAL PHENOMENA. 

Thunder storms, — ^Alma, 11, 12; Cafion Citv, 1, 8, 14, 28; Colorado Springs, 8; George-' 
town, 13, 26, 29; Golden, 7, 14, 23, 24, 28, 29, 30; Idaho Springs, 7, 8, 9, 11, 12, 14, 18, 
23, 26, 28, 29; Longmont, 2, 4, 12, 13, 14,29; Monte Vista, aJmostdaily; Red Mountain, 
28; T. S. Ranch, 29; Husted, 28, 29. 

Bail, — ^Alma, 11, 12, 13, 25; A.spen, 4; Idaho Springs, 14; Longmont, 12, 13; Red 
Mountain, 9; Trinidad, 19, 20, 24; Husted, 29. 

FroH, — Fort Lewis, 14, 15; Monte Vista, 15, 16. 

Heavy wind storm, — At Aspen on the 23d; blew down signs, branches, etc. 

Very destructive hail storm, — About 10 miles northeast of Longmont on the 12th. 

Volunteer observers wanted in every county. 

Observers are particularly requested to be prompt in sending in their records of ob- 
servations, especially those which comprise the closing days of the month, in order that 
the bulletin may be prepared without unnecessary delay. 

Observers desiring copies of Loomis's Meteorology or the American Meteorological 
Journal can procure the former at ^1.50, or the latter (monthly) at $2.00 per annum 
through this office. 
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Conespondence in regard to observations, or to the display of weatber signals, sfaoold 
be addressed to this office. On the subject of membership in the Colorado Meteorolog- 
ical Association, or of contributions to its treasury, the secretary, Dr. S. A. Fisk, may 
be addressed at 809 Sixteenth street, Denver. 

F. H. Loud, 

JHredor of Obtervatknu. 
T. W. Shbbwoob, 
Signal Corpsy U- 8. J.*, Amstant. 
Colorado Collbgb Mbteobological Obsebvatoby, 

Colorado Sjmnga^ Colo,^ JuhCj 1887. 



[Inclosure XVIU.] 
NORTH CAROLINA WEATHER SERVICE. 

Dr. Charles W. Dabney, jr., director of the agricultural experiment station at Raleigh 
(and also director of the North Carolina weather service), in his biennial report to the 
governor of North Carolina for the two years ending January 1, 1887, refers to the State 
weather service as follows: 

**The board of {^culture, at its July meeting, resolved, if the facilities could be ob- 
tained, to establish a fully-equipped weather station in connection with the experiment 
station. They found that a great deal of the work of such a station was being done at 
the farm already, and that the full duties of a weather station could be easily discharged 
by its existing agencies with some help, which it was expected could be obtained f^m 
the Chief Signal Officer of the Army. 

*^The Commissioner of Agriculture was instructed to lay the petition of the board for 
assistance before the Chief Signal Officer, and the director of the station was instructed 
to organize the weather station as soon the necessary means were obtained. 

'^(^neral W. B. Hazen, the Chief Signal Officer, gave a prompt and ^vorable reply to 
the petition of the board and promised them the assistance of an experienced wea&er 
observer, the equipment of one full signal station, with a supply of blanks, forms, etc. 

** The weather station started operations at the experiment &rm on the 1st of Decem- 
ber. The meteorological work, formerly conducted at the farm, included studies of the 
air and soil temperatures, the moisture in the soil, and a record of sunshine. To this 
has now been added the regular work of a Ml signal station. 

'^As soon as it was ascertained that a weather station could be had at the farm, the 
question arose, why not extend the benefits of a weather service to all portions of the 
State, or to as many of its people as can be reached with reasonable promptness by tele- 
graph and by mail ? 

*^ As this is a comparatively new enterprise, some explanations of its workings and re- 
sults will be in place. A State weather service has a twofold duty: First. The collec- 
tion of accurate, detailed weather statistics for the territory of a State; and second, the 
dissemination of practical information, weather *' indications,'' and frost or cold- wave 
warnings. 

** Success in the profession of farming is more dependent upon the weather than upon 
anything else. Farmers are, as a class, more interested in the weather than any otiier 
men, and forecasts of the weather for twenty-four or forty-eight hours ahead will deter- 
mine the commonest every-day operations on the farm. 

*^ Besides these ordinary benefits, which everybody will appreciate. North Carolina 
has unusually large interests in crops which frost and freezes can destroy, and which 
may be saved if only a half a day's warning of cold is given. Our tobacco, truck, and 
fruit interests have been frequently damaged, or destroyed to the extent of ftom one- 
fourth to one-half of the whole, by sudden frosts or freezes, of which our &rmeis had no 
warnings. 

*^It would ae^n eminently appropriate that the agricultural department of the State 
should undertake to collect these statistics and to give out this important information. 
Through the agency of the agricultural experiment station the department has under- 
taken this work, and intends to push it just as far as the focilities of communication will 
permit. 

'*Someofthe immediate benefits of the State weather service may only be briefly 
touched upon here. 

** (1). It will bring the benefits of the weather '' indications, " storm warnings, flood 
warnings, ''farmer's bulletins," etc., of the United States Signal Offiee, to bear directly 
upon the interests and daily lives of a great many of our people. If the system is carried 
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out, as we desire it shall be, after a sufficient time for organization and experience, it 
will bring the knowledge of an expected cold wave, for example, twelve hours in advance 
of the cold wave, to all the people of the State who are within six hours' time, by the or- 
dinary means of communication, of one of our branch signal stations. We have already 
31 State signal stations, fully equipped with flags, besides 2 United States signal stations 
(Wilmington and Charlotte) and 134 partially equipped, making a total of 167 places 
in this State which now receive the daily and special weather warnings. 

^^ We desire to have such a fully equipped signal station at all telegraph stations 6 
miles and over apart. This is what we are striving to obtain; but it is evident that it 
will take a considerable time and a very general assistance from the public at large, the 
towns, the railroad and telegraph companies, before this can be accomplished. 

** At present all the railroads in the State are co-operating with the State in the exten- 
sion of this work. The managers a;nd superintendents of railroads operating in North 
Carolina were, without exception, prompt to appreciate the advantages which would fol- 
low to their lines and their patrons from the distribution and publication of the weather 
warnings. The railroad lines named below receive the weather and temperature and 
cold- wave warnings from our signal service, and use them on their account and for the 
benefit of their business. Besides the general benefits to traffic of all kinds and the great, 
though indirect, benefits to the railroad!^, resulting from the benefits to agriculture, they 
have found the warnings of material advantage in shipping perishable freight, in loading 
flat-cars, in dispatching their trains, and in many other ways. 

"For their intelligent appieciation of this matter, and for their public spirit in co-op- 
erating with us, the State weather service is under great obligations to the gentlemen 
named below in connection with the railroads: 

*^The Seaboard Air-Line system, comprising the Raleigh and Gaston division, Raleigh 
and Augusta division, and the Carolina Central division, with 44 stations, Msj. John C. 
Winder, general manager; the Piedmont Air-Line sylstem, Mr. E. B. Thomas, general 
manager, Washington, comprising the Richmond and Danville division, with 15 stations, 
Mr. W. H. Green, superintendent, Richmond; the North Carolina division, with 14 sta- 
tions. Col. A. B. Andrews, superintendent, Raleigh; the Western North Carolina divis- 
ion, with 25 stations, Maj. Y. E. McBee, superintendent, Asheville; the Charlotte and 
Columbia division, 4 stations, Col. T. R. Talcott, superintendent, Columbia, S. C. ; the 
Atlanta and Charlotte Air-Line, 3 stations. Col. Edmund Berkeley, superintendent, At- 
lanta, Ga. ; the Atlantic and North Carolina Railroad, with 6 stations, Mr. Washington 
Bryan, president. New Berne, N. C. ; the Atlantic Coast Line and branches, with 32 sta- 
tions, Mr. H. Walters, general manager, and Mr. J. R. Kenly, superintendent transporta- 
tion, Wilmington, N. C. ; the Cape Fear and Yadkin Valley Railroad, with 16 stations, 
CoL Julius A. Gray, president, and Maj. J. W. Fry, superintendent, Greensborough, N. C. ; 
the Norfolk Southern Railroad, with 3 stations, Mr. M. K. King, president, Norfolk, Va. ; 
the Tarboro, Greenville, and Washington Telegraph Company, with 2 stations, Mr. W. 
E. Fountain, manager, Tarborough. This is a total of 165 stations in North Carolina 
reached by means of these lines. 

'^ (2) The weather service will be the means of securing a much better knowledge of 
the meteorology of our State, which will be valuable in more ways than can be named 
here. 

* * (3) It will give the people of all parts of the State reliable standards for temperature, 
rainfall, humidity, wind- velocity, etc., which are sources of varied, useful information. 

** (4) It will put within the reach of local agricultural clubs and individual farmers the 
means of accurate observations upon the relations of the weather to our crops. Without 
a weather record in figures, our conceptions of what the weather was during any partic- 
ular season are sure to be very unreliable. 

*^ (5) It will educate the people at large on the subjects in science which have the most 
important bearing upon their interests, comfort, and lives. 

** Wherever possible, we are connecting the local observing stations with schools, so 
that their teachers and pupils may be inauced to form habits of observing these inter- 
esting natural phenomena. 

"As the State weather service is a purely voluntary association, without available 
funds for the purchase of meteorological instruments, we find it necessary to appeal to 
the generosity and public spirit of representative citizens in each town and community 
where we hope to establish a local observing station. Agreeable to our expectations, 
and much to the credit of the friends of the service, these appeals have met with prompt 
and ready responses in nearly every case. 

**In carrying out this part of the work we have established and will have regularly 
at work on the 1st of January twenty-five State observing stations fully equipped and 
three partially equipped, scattered all over the State. 

'* The fully equipped costs from $25 to $30. This marked and early success is an en- 
couraging testimonial to the public spirit of our citizens and the best evidence of the 
interest taken in this subject. 
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*A11 the United States signal observers within or near the borders of onr territory 
have been ordered by the Chief Signal Officer to co-operate with us in this work, and 
eleven stations have already commenced to transmit monthly copies of their meteorolog- 
ical reports to us. 

' *' We shall also receive reports from a number of cotton -belt observers in North Carolina 
and the adjacent States. These observers make special observations during the growing 
season of the cotton crop. 

'* With the stations already established and equipped, we will have thirty-nine ob- 
servers reporting to us in January next. The meteorological reports from all stations 
comprising the North Carolina weather service, and these corresponding stations, will be 
consolidated, verified, and corrected at this office, and printed in one general report each 
month in the Bulletin of the Department of Agriculture." 



[Inclosure XIX.] 
NEW YORK WEATHER SERVICE. 

Cornell University, Ithaca^ N. F., August 14^ 1887. 

Dear Sir : In answer to your letter of August 9, I have to say that being out of town, 
where I shall return about the middle of September next, I am unable to send a copy of 
the State weather-service bill to which you refer. I will do so upon my arrival at the 
University. I may say, however, that the bill in question contemplated the establish- 
ment of a central office at the Cornell University, and, if possible, the organization of 
oteerving offices in every county of the State, enlisting the co-operation of the State rail- 
ways. A yearly appropriation was asked for from the State treasury of $4,000, for the 
purchase of instruments, printing reports, experiments, and maintenance of the equip- 
ment of the service. The appointment of two commissioners by the governor and a State 
director, to serve without compensation. These officers to make an annual report of the 
condition of the service, audit bills, and render account of disbursements to comptroller, 
or any other officer that the governor may designate. The obj ect of the State service being 
to co-operate with the United States Signal Service for the collection of meteorological data ; 
and to disseminate, for the benefit of the agricultural and commercial interests of this 
State, all information likely to serve their ends, adding to the prosperity of the State and 
the advancement of meteorological science in its relations to climate, weather predic- 
tions, and other scientific and economic bearings of the subject. These were the main 
features of the bill, which I think would have passed both branches of the legislature 
without opposition; but before the bill was perfected, circumstances beyond my control 
obliged me to suspend all work upon it; and the bill was not pushed because I was un- 
able to find time to answer the questions of the representative in charge of the bill; till 
finally I felt it necessary to request him to allow the matter to rest over until next year. 
I anticipate no difficulty then. I am well aware of the necessity of such a service as the 
bill anticipated in the State, and I thank you most sincerely for your kind and repeated 
offers of aid. I will gladly do all I can to obtain such aid from the State as would place 
its weather service upon a footing proportional to the importance of its wealth and im- 
port in the nation; therefore I shall be ready to accept your proffered aid, enlist the sym- 
pathy of the Univerrity authorities, upon which I think I can rely, and do all in my 
power to co-operate with your office and render all the service within my reach. 
Very respectfully, your obedient servant, 

E. A. FUERTES. 
H. H. C. DUNWOODY, 

Acting Signal Officer and Assistant. 



[Inclosure XX.] 

Executive Office Western Union Telegraph Company, 

New Yarkf June 16, 1887. 

Dear Sir: Referring to our recent correspondence relative to the use of our lines for 
State weather service^ and to the interview which I had the pleasure of having with 
you at my office on the same subject day before yesterday: 

After further consideration, I think that the fairest proposition that the Western Union 
Telegraph Company can make for this service is as follows : 

(1) The number of officers or individuals served with the report in each State shall 
be lumped together. 
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(2) For the first twenty-five of snch officers or individaals served, the Western Union 
Telegraph Company shall be paid £>r each, mie-half of the Government rate. 

(3) For all saeh reports over twenty-five and under one hundred, the Western Union 
Telegraph Company shall be paid one-third of the Government rate each. 

(4) For all such reports over one hundred, the Western Union Telegraph Company 
shall be paid one-qnwrter of the Government rate each. 

(5) These charges for the transmission of these reports shall not indude the delivery 
of the regorta, but only their transmiHsion to the respective stations. 

(6) The necessary arrangements for the transmission of these reports to be made by 
your o^ce, or by the State bureaus, as you may prefer, and payment for their tnms- 
miasion to be made in the same way. 

I am quite convinced that this will be more than £ftir to the public desiring these re- 
ports, as the individual charge will really be a nominal one. The Western Union Tel- 
egraph Company is, however, willing to make this concession, as a matter of public 
spirit, in view of the fact that the payment for the service, although nearly nominal, 
defines and sustains its rights under its contracts with the various railroad companies, 
which have hitherto been violated by the misapprehension of the local weather bureaus. 
If the figures given above meet with your approval, we shall be under many obliga- 
tions if you will kindly inform the State bureaus concerning them, and advise us when 
and through what channels you desire to have the service commenced and the state- 
ments made. 

Yours, very truly, 

Thos. T. Egkebt, 
Vice'PresideiU and Grcneral Manctger, 
Genecal A. W. Gbbbly, 

Chief Sigml Officer, WaaUnfftony D. C. 



rinolosure XXI.l 



Number of meaaagea authorized to be sent by each State service under the special agreement with 
the Western Union Telegraph Company previously referred to. 



State. 


Number of 
mesBages. 


State. 


Number of 
messages. 


AlBibamft .....t.it...r..tT---r ^r 


100 
25 
10 
76 
75 
25 
26 

100 


Misffimippi ., ........... ........... 


35 


ArlrAnRAll 


Missouri 


25 


CSolorado 


Nebraska 


35 


Illinois r » 


North Carolina 


100 


TikHaiia tt^^t ^. .-.»..-. 


Ohio 


50 


Kansas 


South Carolina 


60 


Mtchiflran 


Tennessee. 


50 


M'innAaota r.it f---f 











[Inclosure XXII.] 

Liai of railroads and number of stations on each, receiving weather indications through the 
co-operation of State weather services, prior to March 4, 1887. 



Road. 



80X7TH CAROLINA. 

Atlanta and Charlotte Air Line 

Port Royal and Augusta R. R 

Charleston and Savannah Rwy 

South Carolina Rwy 

Richmond and Danville R. R. in South 
Carolina 

Total number of stations in South 
Carolina. 

ALABAMA. 

South and North R. R 

Mobile and Gerard R. R 

Montgomery and Eafaula R.R.. 

I4obile and Montgomery R. R 



No. of 
stations. 



12 

19 

9 

15 

40 



95 



23 
5 
7 

14 



Road. 



ALABAMA— continued. 

Selma and Montgomery and Western 
R. R.. • 

Cincinnati, Selma and Mobile R. R , 

EastTennessee.Virginia and Georgia 
R.R. 

Pensaoola and Selma R. R 

Alabama and Great Southern R. R 

Memphis and Charleston R. R 

"East Alabama and Cincinnati R. R 

Georgia Pacific R. R. 

Mobile and Ohio R. R. » 

Northeastern of Georgia 



Total number of stations in Ala* 
bama.......... 



No. of 
stations. 



18 
5 

18 
5 

20 
8 
2 
8 
8 



159 
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List of railroads and number of stations on ea4ih^ receiving weather indications, etc. — ContM. 



Road. 



No. of 
stations. 



NORTH CAROUNA. 

Seaboard Air Line system, comprising 
Raleigh and Gaston, Raleign and 
Augusta, and Carolina Central 

Atlantic Coast Line R. R 

Cape Fear and Yadkin Valley R. R 

South Carolina, Columbia and Green- 
ville Division 

Atlantic and North Carolina R. R 

Norfolk and Southern R_. R 

Richmond and Danville R. R. and 
North Carolina R. R. 

Western North Carolina R. R 

Total number of stations in North 
Carolina 

KANSAS. 

Union Pacific R. R....» 

B. and M. R. R 

Missouri and Pacific R. R 

Atchison, Topeka and Santa F6 R. R.. 

Total number of stations in Kan- 
sas, independent of the Atchi- 
son, Topeka and Santa Fe 

NEBRASKA. 

Burlington and Missouri River R. R 

Missouri Pacific R. R 

Union Pacific R. R 

Fremont and Elkhorn Valley R. R 

Total number of stations in Ne- 
braska 

INDIANA. 

Indianapolis, Decatur and Springfield 
R. R 

Indianapolis and Vjncennes R. R 

The Cmcinnati, Indianapolis, St. 
Louis and ChicAgo (Big 4) R. R 

Cleveland, Columbus, Cincinnati and 
Indianapolis Bee Line 

Total number of stations in Indi- 
ana 

MISSISSIPPI. 

Mobile and Ohio R. R 

Natchez, Jackson and Columbus R. R... 

Mississippi and Tennessee R. R 

Illinois Central R. R 

Total number of stations in Mis- 
sissippi 

ILLINOIS. 

Chicago and Alton R. R.. 

Chicago and Iowa R. R 

Chicago and St. Louis R. R 

Cincinnati, Indianapolis, St. Louis 

and Chicago R. R 

Illinois Midland R. R 

Louisville, Cvansville and St. Louis 

R. R 

Lake Erie and Western R. R 



43 
33 
16 

3 
6 
6 

17 

38 



162 



5 
1 

1 

* 



29 
2 
2 
2 



45 



23 
6 

30 

32 



91 



25 
9 
9 

38 



81 



74 
19 
25 

17 
29 

8 
14 



Road. 



ILLINOIS— continued. 



} 



Mobile and Ohio R. R.. . 
Ohio and Mississippi R. R. 

Springfield Division 

Peoria, Decatur and F.vansville R. R... 

Rock Island and Peoria R. R 

St. Louis and Central Illinois R. R 

Toledo, Peoria and Western R. R 

Indiana, Illinois and Iowa R. R 

Central Iowa R. R 

Fulton County Narrow Gauge R. R.... 
Cairo, Vincennes and Chicago R. R.... 
Chicago, Milwaukee and St. Paul R. 

R 

Indiana, Bloomington and Western 

R. R 



Total number of stations in Illi- 
nois 



MINNESOTA. 

Chicago, Milwaukee and St. Paul R. 
R 

St. Paul, Minneapolis and Manitoba R. 
R 

Minneapolis and Saint Louis Rwy 

Also stations on the Chicago, Minne- 
apolis; St. Paul and Omaha; the 
Cnicago, Burlington and Northern; 
St. Paul and Duluth; the North- 
ern Pacific; Wisconsin Central; and 
Minneapolis and St. Marie R. R., 
all waiting for the indications 

Total number of stations in Min- 
nesota 



ARKANSAS. 

St. Louis and Iron Mounta.n and 
Southern ; and Arkansas Valley R. 
R., Missouri Pacific system 

Batesville and Brinkley R. R 

Memphis and Little Rock R. R. 

St. Louis and San Francisco R. R 



Total number of stations in Ar- 
kansas, independent of those 
on the St. Louis and San Fran- 
cisco R. R 



MICHIGAN. 

Port Huron and Northwestern R. R.... 

Detroit, Lansing and Western R. R 

Chicago and West Michigan R. R 

Pontiac, Oxford and Port Austin R. R. 
Toledo, Ann Arbor and West Michi- 

^n R. R 

Flint and Pere Marquette R. R 

Total number of stations in 
Michigan 

MISSOURI. 

Wabash system in Missouri, Michigan, 
Ohio, Indiana, and Illinois. 



No. of 

stations. 



Total number of stations for all 
States 



* To all stations. 



{ 



16 
22 
27 
28 

8 

3 
42 

8 
17 

7 
32 

22 

18 



222 



31 

10 
9 



200 



250 



23 
8 
4 



30 



5 
21 
33 
11 

18 
17 



105 



58 



1,286 



In addition to these all principal roads in Tennessee, New Jersey, Ohio, Pennsylvania, 
New York, and New England will distribute the indications to selected stationSt 

8930 sia 87 8 
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(Indosure XXIU.] 

, Oopiea of weather-crop bulletin dispatches received at the Chief Signal Office from Slate 

weather aervices^ August 13, 1887. 

OxFOBD, Miss., August 13, 1887. 
Chief Signal Offices, Washingttmt D. C; 

Cotton worm has appeared all over State. Cotton opening; crop continues good. 

Wright. 

Raleigh, N. C, August 13, 1887. 
Signals, Washington^ D, C: 

Weather favorable to all crops. 

Baldwin. 

Philadelphia, Pa., August 13, 1887. 
Signals, Washington: 

Weather conditions reported &vorable for all growing crops. 

Townsend. 

New Brunswick, Augtut 13, 1887. 
Signals, Washington: 

Corn reports show very fiivorably. Com and truck peaches rotton; trees and truck 
injured by plant lice. 

McGann, Sergeant. 

Little Rock, Ark., August 13, 1887. 
Signals, WashingUm, D. C: 

Rains southeast affected crops favorably. Remainder suffering from drought. Cotton 
shedding squares and bales. Rain needed. 

Simons. 

Auburn, Ala., Au^/ttat 13, 1887. 
Signals, Washington City : 

Average temperature for State, 76°; one highest, 99°; lowest, 62°; average rainfall, 
.96 inches; rainy days, 2; favorable change in weather. Com generally good, and made 
cotton turning yellow and shedding on sandy lands. Cotton worms doing some damage. 

Mxll. 

Columbia, S. C, August 13, 1887. 
Signals, Washington, D. C: 

First part unfavorable; last part fiivorable to corn and cotton; lain&U above; tem- 
perature and sunshine about average. 

Graham. 

Crete, Nebr., August 13, 1887. 
Chief Signal Officer, WashingUm, D, C: 

Temperature above ayeiage; rain&U below; affecting com injuriously. Hay crop 
short. 

Burnley. 

Columbus, Ohio, August 13, 1887. 
Signals, Washington: 

Generally dry and hot Potato, com, and tobacco crops affected injuriously. Rain 
too late to benefit. 

Strong, Private, 

ToPEKA, Kans., August 1.3, 1887. 
Signals, Washington: 

Light rainfall; high temperature. Com beyond help, hay. potatoes and other crops 
light. 

Jennings. 

Springfield, III., August 13, 1887. 
Chief Signal Officer, Washington, D, C: 

Local showers; arrived too late to make marked improvement in crops. M^ority of 
Bections suffering from drouth. Temperature and sunshine above. 

KSRKAM. 
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St. Louis, Mo., August 13, 1887. 
Signals, Washington: 

Temperature and sunshine nearly normal; rain£sdl below; badly distributed; unfavor- 
able to crops in most sections. 

Webee, Sergeant, 

Boston, Mass., August 13, 1887. 
Signals, Washington: 

Rainfalll normal except New Hampshire; Vermont above; temperature normal; froet; 
no injury to hay, and corn mostly harvested. 

OSWELL. 

Lansing, Mich., August 13, 1887. 
Signals, Washington: 

Drouth broken on the 10th, and com and potato crop favorably affected. Tempera- 
ture and sunshine above normal. 

CONGEB. 

Saint Paul, Minn., August 13, 1887. 
Chief Signal Officee, Washington: 

Conditions very favorable for crops. Harvest delayed slightly account rain. Com- 
menced harvesting wheat Saint Vincent. 

Beandbnbueg. 

Indianapolis, Ind., August 13, 1887. 
Sig'nals, Washington: 

Temperature and sunshine normal; rain below. Late showers beneficial, but un- 
evenly distributed; much more needed. 

Cassidy. 

Nashville, Tenn., August 13, 1887. 
Signals, Washington: 

Rain&ill below; temperature and sunshine above. Crops suffering in many localities* 
Good rains along Tennessee River. 

Bate, Private, 



Inclosures numbers XXIV to XXVII, inclusive, relate to the Weather Crop Bulletin, 
which was issued weekly during the crop season, the first bulletin appearing May 8, 

1887. 

[Indosure XXIV.] 

Signal Office, Wae Depaetment, 

Washington Qity^ May 3, 1887. 

The Chief Signal Officer, being convinced that the data collected in this office may be 
greatly utilized by those interested in the production of the staple crops, has decided to 
issue, beginning with Saturday, May 8, 1887, a special bulletin, with the view of 
placing before the public each Monday morning reliable information relative to the 
climatic conditions which have existed the previous week in the agricultural districts of 
the country. 

Sufficient information has been collected from Signal Service stations for the determi- 
nation of quite accurate normal values of temperature and rainfall, and as the growth 
of all staple crops depends so largely upon the amount of heat and moisture and their 
relations to phe another, it is believed that these bulletins, containing the deficiencies or 
excesses relative to temperatures and rainfall during the growing season, will serve as a 
reliable basis for determining the conditions favorable or un£»vorable for the growing 
crop. 

When this information is compared with corresponding data of previous years, it will 
serve those specially interested in calculating the probabilities or expectations of the 
coming season and the influence of the same on the growing crops. These bulletins 
will contain departures from normal temperatures and rainfall in the agricultural dis- 
tricts of the country for the current week (to which special attention is invited), and 
also the departures from the normal temperature and rainfall from January 1 to the 
date of the bulletin. 

The reports which are collected daily by telegraph will be charted and summarized 
at the close of each week and the resuUs given to the press associations, as items of 
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news, in time for publication in the Monday morning papers. These bnlletins will 
designate the agricultural regions oyer which the meteorological conditions are favorable 
to the crop productions; will point out regions where the conditions observed during 
the current week have alleviated spells of drought and excessive heat, or ameliorated 
conditions of excessive moisture or prolonged cold, and the limits of late or damaging 
frosts. The modifying effects of such meteorological conditions upon the season can be 
reasonably conjectured by parties interested, especially as the bulletin will state whether 
the season is tending to increase or decrease the excesses or deficiencies of temperature 
and rainfall. 

While it is recognized that temperature and rainfall are not the only meteorological 
elements which influence crop production, they are, for most crops, by far the most im- 
portant, and serve to indicate the general character of the season, whether £ivorable or 
unfovoiable. It is proposed to add to these elements, as soon as practicable, records of 
average cloudiness for each week of the growing season, from which the duration of 
sunshine may be closely approximated. It appears important that statistics of this 
character should be publishcKl for the benefit of all interested in the staple crops of the 
country, and while the bulletin must be general in its nature, owing to the limited 
number of stations firom which reports are received, it will increase in value each sea- 
son with increase of stations, and will ultimately place in the hands of the general 
public, as well as the farmers and dealers, £Eu;ts which will serve to indicate several 
weeks in advance the probable yield, and, therefore, the probable value of the various 
crops. 

Signal Service observers located at the principal commercial centers will be supplied 
with this bulletin weekly, and, in addition, v^th carefully prepared tables containing 
the detailed data at various stations, in order to furnish them to such commercial organ- 
izations as may desire to receive them. This new and experimental feature of Signal 
Service work is at present attended by no other expense than that of a small clerical 
force employed in tabulating reports which are already collected for the general *' indi- 
cations'' work of the Service. If, after trial, this bulletin is found to meet the wants 
of those interested in crop productions, more detailed reports will be furnished cover- 
ing special localities and applicable to special crops. 

The Chief Signal Officer, in expressing his desire to extend the usefulness of this 
service, will be pleased to receive suggestions from those interested in the bulletin, with 
a view to improving the same, either as to the character of the information furnished 
or as to the form in which the reports are presented. 

A. W. Gbkely, 
Chief Signal Officer. 



[Indosure XXV.] 

[Form No.l22flp— 1887.] 

WAB DEPAETMENT, SIGNAL SBEVICE, UNITED STATES ABMY. 

Weather-crop report 

Please state the effect of the weather on crops in your section during the last seven 
days; and, if possible, furnish, as provided for below, data as to rainfall. 

Note.— Please erase such italicized words {€^bov€y hdow^ aJb<mt^ very favorably, etc.,) as are not 
applicable to the conditions of the week. 

Station , (Date) , 1887. 

Rainfall, — The rain&ll for the last seven days is apparently above below about the 

average, and has been well fairly badly distributed, and has affected the crop 

very favorably very injuriously. 

Temperature. — The temperature for the last seven days is apparently above below about 
the average, and has affected the crop very favorably very injuriously. 

Sunshine. — The past seven days have given very much very little average amount of 
sunshine, and has affected the < crop very favorably very injuriously, 

BEMABKS. 



(Signature) 
BainMl — ~ inch — on days. 
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[Inclosure XXVI. 1 

Wab Department, Signal Ssbvicb, U. S. Akmy, 

Washington City, AugvM 21, 1887. 

Weather conditions of wheat, cotton, corn, and tohacco districts, for the henefitof agri- 
cultural and commercial interests, for the week ending Saturday, August 20, 1887. 





Departure from normal temperature and rain&ll 


■ 




For past seven days. 


From January 1 to August 20, 
232 days. 


Districts and stations. 


Mean temper- 
ature. ' 


Rainfall. 


Mean temper- 
ature. 


Rainfall. 




• 


• 

a 


• 

1 


• 

c 


•3 

I 


• 

s 


• 

1 
1 




1 


New England States. 


5 


°F. 


Inches. 

.12 

1.33 


Inches. 


«^. 


27 

525 




Inches. 
3.27 
7.28 


Inches. 


Eastport,Me 


2 








Portland, Me 


i" 

i 


.40 
.65 

.31 
.79 
.64 
.65 



106 

96 


6.66 
2.86 


Boston, Mass 








Block Island, R. I 


4 








Middle AOantie States. 
Albany. N. Y 


1.06 


New York City 


4 


6" 



15 

9 




»7* 

142 


227 


5.36 
1.06 




r^niiaueipma, r^a ». 

Atlantic City, N.J 

Baltimore Md 





.02" 


169' 


*"*'2.'*46" 


3.7.4 


. Wasbingrton City 


7" 


."95" 

.56 

.08 


.70 


ii2 


157' 

128 

42 




5.91 
1 32 


Lynchbunr, Ya ^ 


6 








2.32 


xNonoiKf va , 

South AOantie States. 
Charlotte, N.C 


7 
17 
16 
17 
18 
23 
12. 

OK 


."37* 


183 


• ••••• •••••• 


7.32 
14.62 


Hatteras,N.C 

Wilmington, N. C 




...... 

"* i.n" 


1.00 
1.71 

"i.82' 




52 
268 
105 
420 
340 


.45 


•9.23 
1.82 
5.32 


Charleston, S. C 

AuKusta,G^a 






Savannah, Gte 

Jacksonville, Fla 

Florida Peninsula. 

Key West, Fla 


2 




.05 

1.09 
1.46 


00 


7.04 


in 


Cedar Keys, Fla 

Gtdf States. 
Atlanta, Cra 


2d 

21 

18 




.10 


129 

82 

140 

224 


■ 




0. 10 
2.22 


Pensacola, Fla 




1.36 

1.42 

.53 

.66 

1.01 

.41 






9.64 


Mobile, Ala 


1 




71 




7.13 


Montgomery, Ala 


14 
10 






7.69 


Yicksburg, Miss 










15.53 


New Orleans, La 


10 




108 


1.21 




Shreveport, La 


7 
1 

10 


1 

22 
13 




301 

326 

147 

33 

15 

280 

56 


12.72 


Fort Smith, Ark 




1.27 






3.36 


Little Rock, Ark 




.60 
.78 
.58 
.40 

."ss" 

.84 






13.43 


Corpus Christi, Tex 











12.33 


Galveston, Tex 








7.56 


Palestine, Tex 










9.28 


San Antonio, Tex 




.27 






11.53 


Brownsville, Tex 


5 


278 


5.39 
2.61' 




Rio Grande City, Tex 


19 

21 
11 
11 
13 
14 




118 

253 
339 
211 
543 
457 
191 
168 
430 
668 

338 




Ohio Valley and Tennessee. 
ChattanooRra, Tenn 




. .02 




3.75 


Memphis, Tenn 




.16 






ia26 


Nashville, Tenn 


, 


.56 






4.23 


Knoxville, Tenn 




.57 






4.96 


Louisville, Ky 




1.00 
.97 
.41 
.00 






2.66 


Indianapolis, Ind 


9 








8.92 


Cincinnati. Ohio 


8* 

2 
6 








.20 


Columbus, Ohio 




.00 
.07 

.09 






4.10 


Pittsburs:, Pa 






U.72 




Ldke Region. 
Buffalo, N.Y 


7 
' 19 

9 
14 
13 






2.82 


Oswego, N.Y 




.52 


255 




7.59 


Rochester, N. Y 




.24 


118 

23 

338 




12.28 


Erie. Pa 




.64 
1.87 




3.25 
.14 




Cleveland, Ohio 










Sandusky. Ohio 




.15" 
.29 


i 

79 


1.68 


Toledo, Ohio 






•.••••••• ■•■ 




1.88 
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[Indosure XX V^ I— Can tinned.] 



Districts and stations. 



Departure from normal temperature and rainfall. 



For past seven days. 



From January 1 to Aug^ust 20, 
I 232 days. 



Mean temper- 
ature. 



Rainfall. 



Mean temper- 
ature. 



Rainfall. 



CD 
«> 
O 
M 



Lctke Region — Continued. 

Detroit, Mich 

Alpena, Mich 

Escanaba, Mich 

Grand Haven, Mich 

BAaokinaw City, Mich 

Marquette, Mich 

Port Huron, Mich , 

Chicago. Ill 

Milwaukee, Wis 

DuIuth,Minn 

Upper Mississippi VaUey 

Saint Paul, Minn , 

La Crosse, Wis , 

Davenport, Iowa , 

Des Moines, Iowa , 

Keokuk, Iowa 

Cairo, 111 

SprinRrfield, 111 

Saint Louis, Mo 

Missouri VaUey. 

Lamar, Mo , 

Leavenworth, Kans 

Valentine, Nebr 

Omaha, Nebr 

Huron, Dak 

Yankton, Dak 

Extreme Northwest. 

Moorhead,Minn 

Saint Vincent, Minn 

Bismarck, Dak 

Totten, Fort, Dak..: 

Buford, Fort, Dak 

Rocky Mountain Slope. 

Custer, Fort, Mont , 

Helena, Mont 

Deadwood, Dak 

Cheyenne, Wyo 

North Platte, Nebr 

Denver, Colo 

Las Animas, Colo 

Dodge City, Kans 

Concordia, Kans 

Elliott, Fort, Tex 

SiU,Fort,Ind.T 

Abilene, Tex 

Davis, Fort, Tex 

Interior Plateatis. 

£1 Paso, Tex 

Salt Lake City, Utah 

Pacific Coast. 

Olympia, Wash 

Bosebura:, Oregon , 

Portland, Oregon '. 

San Francisco, Cal 

Red Bluff, Cal 

Sacramento, Cal ...., 

Los Angeles, Cal 

San Diego, Cal... 



12 

9 

28 







3 




16 
37 



8 
14 
11 
24 
22 
23 



14 
18 



o 

c 
« 

*S 

CS 



° F. 
24 
19 
19 I 
18 I 
15 
26 
10 ' 
24 
22 
11 






Inches. 
.2;i 



I 



32 I. 
46 I 
13 '. 

7 i 
10 1 




16 

1 
10- 

48 
20 



18 

27 

2 







9 
15 



2 
8 



12 

18 

19 

2 

2 

19 

5 

21 



,08 



.64 
.45 



.30 



.34 
.31 
.13 

.16 



.92 
.31 



l.Sl 



17 



,16 



,07 



.00 
.00 
.04 
.00 






Inches. 



.84 
.97 



M 



Ft 

390 

254 



c 

.£ 

'S 





• 




>k 




V 


. 


S 


CO 


V 


B 




A^ 


u 


o 


(B 


M 


V 


W 


. ft 



.60 
.42 
.39 



.52 



,39 



4 
103 



295 
11 
15 



68 



.40 



.59 



.06 
.03 



.28 
.31 
.22 
.21 



» 



21 
.05 
,21 



132 
182 
169 
248 
456 
937 



507 
84 



37 



136 



4 

165 



.27 
.08 
.02 
.12 
.28 
.37 
.07 
.61 



18 
15 



14 
,07 
,10 
,00 
,00 



208 
481 
442 
347 
419 
854 
4f>2 
295 
313 



158 
427 



,00 
.07 



157 



178 
4 



° F. I Inches. 
* 455 



684 



247 
71 



152 
85 
61 



71 
309 
128 



• • •••■»•• •• 



44 



111 
189 
259 



1.30 



3.15 



2.14 
L51 



.44 
3.27 



50 
1.17 



Inches. 
5.46 

.1.10 
7.18 
4.04 

12.38 
2.24 
6.11 
8.16 
3.46 
4.26 



2.20 
11.87 

5.76 
10.64 

7.44 
13.66 
11.75 

2.38 



3.67 
3.C8 



2.78 
5.66 



90 



12.74 
"6.'26 

1.93 



2.55 



1.79 



2.02 
3.16 



2.52 
2.34 



3.70 
3.42 
5.55 



4.07 
2.72 



.57 

14.39 

3.96 

.49 

.96 



A. W. Geeely, 
CJiief Signal OJfficer. 
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[Indosure XXVII.] 

Weather crop Jmlfetin, No. 16, for week ending August 20, 1887. 

Signal Offick, Wab Depaktment, 

Washington Oity, August 21, 1887. 

TEMPEBATUBE. 

Dming the week ending Angnst 20 it has been slightly warmer than nsnal throngh- 
ont the Southern' States and tiie Ohio Valley, and cooler than usual throughout the lake 
region and the upper Mississipia and Missouri valleys, the average daily temperature in 
the last named district raagiDg from 2° to 4^ below the normal. In New England, the 
middle Atlantic States, and on ^e Pacific coast the temperature differed but slightly 
&Qm the normal. 

The daily average temperature for the season, from January 1 to August 20, has 
ranged irom 1^ to 2° above the normal in the central valleys, and it has been slightly 
eo<^r than usual at stations on the Atlantic and Pacific coasts, and from Lake Superior 
westward to Montana. 

BAINFALL. 

During the week the rain&U has been in excess generally throughout the com and 
tobacco regions and the northeast portion of the cotton region and in northern New 
England, while there has been leas than the usual amount of rain in the lower Missis- 
sippi Valley, on the middle and south Atlantic coast, in Arkansas and the southern 
portions of Missouri and Kansas, and from Lake Superior westward to Dakota. Well 
distributed rains have occurred throughout the drought region, and the 7 a. m. reports 
this morning show that rain continues in this section. The large deficiency in tberain- 
fidl for the season, ranging firam 5 to 15 inches in the Mississippi Valley, has been 
slightly reduced in the Northern States and augmented in the Southern States during 
the past week, the only sections reporting an excess of rainfall for the season being 
northern New England, central portions of the middle Atlantic States, southenl Dakota, 
fmd the north Pacific coast. 

OENEBAL BEMABKS. 

The weather for the week has been favorable throughout the corn-belt, the recent 
rains having greatly improved the condition of that crop, but owing to the lateness of 
the rains in the principal corn-producing States, the yield will probably be below the 
average. In the cotton region from Alabama westward to Texas the weather for the 
week has improved the crop conditions, and the cotton harvest is progressing, but more 
rain would benefit the crop in the central portions of Arkansas. In North and South 
Carolina an excess of rainfall for the week is reported as unfavorable for the cotton 
crop. 

The weather has been generally favorable for all crops in Kentucky, Tennessee, Vir- 
ginia, and in the middle Atlantic and New England States. In Minnesota the uncut 
crops were improved and harvested crops damaged by rains. 

A. W. Gbeely, 
Chief Signal Officer, 



LIST OF INCLOSUBES, 

I. Report of the director of State weather service of Pennsylvania, with copy and 
bill organiziuK the State ^rvice, and report of the Franklin Institute relative 
to same. (4560 Sig. '87.) 
XL Report of the director of the South Carolina weather service. (4561 Sig. '87.) 
Report of the director of the Missouri weather service. (4187 Sig. '87. ) 
. Report of the director of the Tennessee weather service. (4565 Sig. '87.) 
V. Reportof the director of the Kansas weather service. (4567 Sig. '87.) 
VI. Report on work of the New England Meteorological Society. (4411 Sig. '87.) 
VII. Report of the director of the Mississippi weather service. (4564 Sig. '87.) 
VIII. Report of the director of the New Jersey weather service. (4672 Sig. '87. ) 
IX. Report of the director of the Ohio Meterological bureau. (6046 Sig. '87. ) 
X. Report of the director of the Michigan weather service. (8366 Obs. '87.) 
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XI. Report of the director of the Alabama weather service. (8365 Obs. '87. ) 

XII. Report of the director of the Nebraska weather service. (6043 Sig. '87. ) 

XIII. Report of the director of the Arkansas weather service. (8367 Obs. '87.) 

XIV. Report of the director of the iDdiana weather service. (6044 Sig. '87. ) 
XV. Report of the director of the Minnesota weather service. (7664 Obs. '87.) 

XVI. Monthly weather review of the Illinois State weather service for June, 1887. 
XVII. Report of the director of the Colorado Meteorological Association with the 
monthly bulletin for June, 1887. (6045 Sig. '87. ) 
XVIII. Report of the director of the North Carolina weather service. 
XIX. Letter by Prof. E. A. Fuertes, of Cornell University, Ithaca, N. Y., relative 

to the organization of a weather service in New York. (5320 Sig. 87. ) 
XX. Copy of letter of June 16, 1887, by Thomas T. Eckert, vice-president Western 
Union Telegraph Company, to the Chief Signal Officer, giving the arrange- 
ments under which weather forecasts are distributed to State weather serv- 
ices by the Western Union Company. (3924 Sig. '87.) 
XXI. List showing the number of messages authorized to be sent by each State 

service. 
XXII. List of railroads and number of stations on each receiving weather indications 
through the co-operation of State weather services, prior to March 4, 1887. 

XXIII. Copies of weather-crop bulletin dispatches received at the office of the Chief 

Signal Officer from State weather services, August 13, 1887. 

XXIV. Copy of circular-letter issued May 3, 1887, giving notice of the publication of 

the weekly weather crop bulletin. 
XXV. Copy (specimen) of blank form. No. 122-Gr., used by observers of State wither 

services for reporting the effects of the weather on crops. 
XXVI. Copy (specimen) of form No. 177, issued August 21, 1887, giving weekly and 

seasonal temperature and rainfall comparisons. 
XXVII. Copy (specimen) of weather crop bulletin issued August 21, 1887. 



APPENDIX No. 6. 

REPORT ON RIVERS AND FLOOD WARNINGS. 

Signal Office, Wab Department. 

Washingtm City, May 3, 1887. 

SiB: I have the honor to state that river and flood reports from regular Signal Service 
stations have heen received through the year, and reports were received from special 
river stations until discontinued by your direction on March 5, 1887, as a result of in- 
sufficiency of the appropriation for telegraphing. 

The regular Signal Service stations alone send river reports regularly to this office, the 
special river stations reporting by telegraph to Washington only in times of dangerous 
rises and then only those called ibr. 

The predictions made at this office as to the condition of the rivers are often indefinite 
and uncertain, and must necessarily be so, as the information given by the small number 
of reports received is not sufficient to enable the indications officer to make the predic- 
tions more specific. 

Thus it is that river men and others interested in the changes of the river are left to 
draw their own conclusions from reports furnished them. 

These' reports are -eargerly looked for, and river men attest their value. They are 
equally as valuable in periods of low water as during floods. 

Hiver reports are more valuable in the interests of navigation during low water, and to 
owners of property liable to damage by floods during high water. 

The following comparison of the different tributaries of the Mississippi during the 
flood of 1882 is made to show their relative capacity and the relation between the amount 
of rainfall and the actual drainage of the diflerent rivers. 

In the report of the Mississippi Kiver Commission for 1883, the actual discharge per 
second at Grafton, 111., of the Upper Mississippi is calculated for every day in the year 
of 1882; while at Paducah, Ky., Columbus, Ky., Helena, Ark., Red River Landing, and 
at a point near the head of the At^hafalaya, the discharge per second was measured at 
frequent intervals. From these discharge observations, by interpolating, the annual dis- 
charge of water past these places may be determined with considerable accuracy. 

Thus it was found that the discharge during 1882 was, at 

Cubic feet. 

Grafton, 111-.. _. 6,172,500,000,000 

Paducah, Ky .'... 12,846,600,000,000 

Columbus, Ky _ 21,670,600,000,000 

Helena, Ark _ _ 23,426,900,000,000 

Red River Landing, La _. 23,059,300,000,000 

Atchafalaya 3,428,400,000,000 

If to the discharge at Grafton the discharge at Paducah be added, and the sum sub- 
tracted from the discharge at Columbus, the remainder will represent the discharge of 
the Missouri River, provided there was no overflow into the St. Francis River bottom 
above Columbus, 6,172,500,000,0004-12,846,600,000,000=19,019,100,000,000; 21,670,- 
600,000,000— 19,019,100,000,000=2,651,500,000,000=the discharge of the Missouri 
River. 

This can not be far from the correct discharge, as the overflow into the St. Francis 
River bottom must have been slight, as shown by the gauge-readings at Memphis and 
Helena, where the maximum height was attained at both places on the same days; 
whereas, if the overflow had been considerable, the river would have continued to rise 
at Helena after having attained the maximum height at Memphis. 

If from the discharge at Helena we subtract the discharge at Columbus, the remainder 
will represent the discharge of the St. Francis River, 23,426,900,000,000—21,670,600,- 
OCO, 000=1 , 756, 300, 000, 000. 

The sum of the discharges of the Red River Landing and the discharge at the head of 
the Atchafalaya will give the total discharge of the Mississippi and its tributaries, and 
if from this sum the discharge at Helena be subtracted, the remainder will be the com- 
bined discharge of the White, Arkansas, Yazoo, and Red Rivers— 23, 059, 300, 000, OOO-f 
3, 428, 400, 000, 000=26, 487, 700, 000, 000 — 23, 426, 900, 000, 000=3, 060, 800, 000, 000. 
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RAINFAl^L IN 8AINT FRANCIS BASIN. 



Memphis. 

Cairo 

Helena.... 



Skation. 



Rainfall 
in 1882. 



Inehea. 
71.05 
61.58 
80.40 



Station. 



Little Rock ^ 

Average for Saint FranciB Basin. 



Rain&Il 
in 1882. 



Inehef. 
75.54 

74. M 



RAINFALL IN THE UPPER MISSISSIPPI BASIN. 



Moorhead., 

Duluth 

Saint Paul 



Average. 



La Croeae ... 
Des Moines 
Dubuque..... 
Milwaukee.. 



Average. 



34.01 Keokuk 

38.02 { Davenport.. 
23.14 , Chicago 

Springfield.. 
Saint Louis 



31.72 

■ ■■■ 


27.93 
47.60 
32.84 
28.43 


34.20 



Average. 



41.54 
36.60 
41.34 
58.21 
43.15 



44.17 



Average for Upper Mississippi 
Basin i 36.70' 



RAINFALL IN MISSOURI BASIN. 



Fort Assinaboine. 

Fort Shaw 

Fort Benton 

Helena 

Fort Custer , 



Average. 



Fort Buford. 
Fort Custer . 
Deadwood ... 



Average. 



Saint Vincent... 

Bismarck , 

Fort Bennett .. 



12.76 
14.21 
10.18 
10.32 
12.05 



11.90 



12.73 
12.05 
33.83 



19.51 



22.48 
2L33 
17.80 



Moorhead. 



Average 



Deadwood 
Cheyenne.. 



Average. 



Denver 

Leavenworth 
Saint Louis ... 
Omaha 



Average - 

Average for Missouri Basin 



31.01 



23.90 



33.83 
8.64 
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RAINFALL IN THE ARKANSAS AND RED RIVER BASINS. 



Santa F6 
Denver.... 



Aven^:e. 



Fort EUiott . 
Fort Supply. 
Dodge City.. 



Average 

Fort Sill.. 

Average...^ 

Shreveport - , 

Average 



■vl 



1L37 
14.49 



12.93 



24.76 
25. .57 
13.14 



21.16 



31. 13 



31.13 



Shreveportw —— 

Vieksburg 

Little Rock » 

Helena - 

Average - 

Little Rock 

Springfield, Mo 

Average .- — ..... 

Average for Arkansas and Red 
River Basins 



65.11 



65.11 



65.11 
71-56 
75.54 
80.40 
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75.51 
47.24 



6L39 



44.14 
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= .25. 



= .43. 



Average for the Kansas and Red River basins, 44.14. 
The percentage of rain&U drained off, then, is: 

For the entire Mississippi basin (cubic feet) : — ^* ^J^^,* '^^^ 

^^ ^ ' 105,082,600,000,000 

T?^ *!, fw.' \. ' r .w f 4.^ 12,846,600,000,000 .q 
For the Ohio basm fcubic feet): ,:r7:^/-^;,x\A-^r«7^ = -48. 

.^ ^ 26,348,600,000,000 

For the Upper Mississippi basin (cubic feet): g>172,500,000,000 

vxxx. v^ppci iixioawopp u««u v^ "'^ ^^ J' 14^417^000.000,000 

For the Missouri basin (cubic feet): _^>gg^*50 0,000,000 _^Q 

^ ^ 25,715,000,000,000 

For the St. Francis basin (cubic feet) : l^^^^iM = . 91. 

^ ^ 1,820,700,000,000 

For the Arkansas, White, Yazoo, and Red River basins (cubic feet) : 

3, 060,800,000, 000 _ ^^ 

30,762,400,000,000 * * 

Of the above results 25 per cent, for the entire Mississippi basin, 48 per cent, for the 
Ohio basin, and 43 per cent, for the Upper Mississippi basin are very nearly correct, as 
the discharges for these streams are considered as accurately determined. The drainage 
in the Missouri basin must have been small in comparison with the amount of rainfall, 
still 10 per cent, is an uncertain value, as it was assumed there was no overflow from 
the Mississippi into the St. Francis River basin. For the St. Francis River basin 91 per 
cent, is probably a little too large, as in the discharge of that river there was included 
the discharge of all the small tributaries which empty into the Mississippi between Co- 
lumbus, Ky., and Helena, Ark., as well as any overflow from the Mississippi which may 
have occurred above Columbus, Ky. 

For the Arkansas and Red Rivers 10 per cent, must be a little too large, as with the 
discharge from these rivers was included the discharge from White and Yazoo Rivers, 
small tributaries which discharge a very large proportion of their rainfall, the Yazoo 
being similar to the St. Francis. 

A number of causes may change the proportion of drainage to rainfall. 

The greater the rainfall the greater will be the percentage of that rainfall drained 
away, as only a certain amount of moisture can be taken up or absorbed by the ground 
and evaporated, and the remainder must be drained away. Anything which will change 
the absorptive power of the ground or the evaporative power of the atmosphere must 
change the relation between rainfall and drainage. In the winter time the ground, being 
usually frozen, will absorb little of the rain which falls upon it, or of the snow and ice 
when they melt. The capacity of the atmosphere for moisture also is less, and not so 
much of precipitation is lost in this manner. In summer the ground will absorb large 
quantities of moisture, which it loses rapidly by evaporation, and is thus ready to absorb 
more moisture from the next rainfall. Grouping the stations in the Ohio basin where 
observations of rainfall were taken, as they were grouped before, the amount of precipi- 
iation in the first three months of 1882 can be determined. 



stations. 



Evansville .... 

Cairo 

Decatur 

Nashville 

Indianapolis 



Average. 



Indianapolis. 

Louisville 

Chattanoog^a. 

Knoxville 

Cincinnati .... 
Columbus 



Average. 



Inches. , 




Stations. 


Inches. 


11.40 


Marietta 


19.61 


20.71 


Cleveland 


9.12 


25.81 


Erie 


11.39 


32.50 


Freepopt 


13.48 


17.13 


Oil City 


11.86 




Pittsburcr . 


11.50 


21.51 
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20. 7T 


17.13 ; 
21.83 1 
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General 
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The percentage of precipitation drained away is 

rcubic feet) • 7,420,631,408.00(. ^ ^g 
*'''*''"' ^***^- 9,485,904,384,000 ' 
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The discharge at Padacah for Janaarj, February, and March being 7,420,631,408,000 
cabic feet, and the total downfall in the Ohio basin for January, February, and March 
being 9, 485, 904, 384, 000 cubic feet. The largest amount of precipitation was in January, 
next laxgest in February, and next largest in March, while the greatest discharge was 
in February. 

The precipitation of December, 1881, is about equal to the precipitation of March, 1882, 
but owing to the different conditions of temperature prevailing in December and in 
March the amount of water due to the precipitation in December which passed Paducah 
in January is greater than the amount of water due to precipitation in March which 
passed Paducah in April. Therefore 78 per cent, must be a little too great. 

The discharge in October, November, and December is less than for any other three 
months of the year, and the rainfall also is least. The discharge of the Ohio in these three 
months was 724,005,475,200 cubic feet, and the downfall in the Ohio basin was 4,295,- 
503,872,000 cubic feet; or the percentage of precipitation drained away is: 

(cubic feet): '24,0^,475^ ^„ 
^ ' 4,295,503,872,000 

This is not quite large enough, as more of the precipitation which fell in September 
was drained away in October than of the precipitation which fell in December and was 
drained away in January. 

The flood of 1884, the greatest that ever occurred on the Ohio River, was caused in 
the following manner : During the month of January, 1884, the temperature through- 
out the Ohio basin was below the freezing point, excepting one or two days between the 
11th and 14th, when the temperature was at most stations about 10 degrees above freez- 
ing point, and the. last three or four days of the month, when the temperature rose from 
20 to 30 degrees above the freezing ' point. The precipitation during the month was 
almost altogether in the form of snow and was at — 



stations. 



Freeport, Pa 

Pittsburg^, Pa 

New Geneva, Pa 
Confluence, Pa... 
Columbus, Ohio. 
Knoxville, Tenn 



Inches. 



6.23 
4.82 
5.U 
4.07 
2.25 
6. 66 



Stations. 



Cincinnati, Ohio 

Chattanooga, Tenn 

Louisville, Ky 

Indianapolis, Ind... 

Nashville, Tenn 

Cairo, III 



Inches. 



2.21 
5.88 
1.94 
1.05 
7.20 
2.32 



By lar the greater part of this precipitation remained upon the ground until near the 
end of the month. The river was at a medium stage on January 1, but fell rapidly to a 
very low stage on account of the extremely cold weather which prevailed for the first 
week. 

The slight rise above the freezing point from the 11th to 14th caused a slight rise in 
the river throughout its entire length from Pittsburg to Cairo. This rise soon subsided, 
the river falling to as low a stage as before. When the temperature rose at the end oif 
January the river began rapidly rising firom Pittsburg to Evansville, and at all places 
on the same day, though very little rainfall occurred at any place in the river basin, 
showing that the rise was entirely due to melted snow and ice. On February 4 the river 
had fallen 9.4 feet at Pittsburg, 3 feet at Marietta, and had almost ceased rising at Cin- 
cinnati, and was still rising at points below Cincinnati when heavy rains began, contin- 
uing almost uninterruptedly until February 14. The rainfall from February 4 to 14, 
inclusive, was, at Pittsburg, 3.44 inches; Cincinnati, 6.82 inches; and Louisville, 8.02 
iuches; and the river channel being already filled, this rainfall caused the flood-wave to 
rise to an unprecedented height. 

To successfully predict the extent of the rise and fall of difierent rivers an accurate 
knowledge of temperature and precipitation and numerous reported gauge-readings along 
the main rivers and larger tributaries are necessary. In addition to those already in 
existence, special river stations are to be established at the following points as soon as 
river-gauges can be constructed and observers appointed: Hinton, W. Va. ; Portsmouth, 
Ohio; Zanesville, Ohio; Manhattan, Kans. ; Sioux City, Iowa; Louisa, Ky. ; Catletts- 
burgli, Ky. ; Madison, Ark. ; Columbus, Nebr. ; Frankfort, Ky. ; Charleston, W. Va. ; Gal- 
lipolis, Ohio; Cirdeville, Ohio; Falmouth, Ky. 

The difierent stages of the principal rivers for every day of the years 1883, 1884, 1885, 
and 1886 have been charted, together with the mean stage for a number of years, in- 
cluding 1886, which are at the disposal of the ofi^cer making river predictions. More 
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accurate oonclnsioDs as to the extent of floods could be reached if rain-gangra were j^aced 
at points near the headwaters of the different tributaries of the main stream. Observers 
at these rainfall stations should keep a regular record of the precipitation, taking the 
observation at 2 p. m., seventy-fifth meridian time, daily. A copy of this record should 
be mailed weekly to the river-stations center, and a copy mailed weekly to the Chief 
Signal Officer. If the rainfall in one day exceeds 1 inch it should be telegraphed to the 
river center and posted with the river bulletin. These telegrams should be consolidated 
and telegraphed to the Chief Signal Officer with the 3 p. m report. 

By comparison of the river-gauge heights reached in the lowerportions of the streams, 
caused by the precipitation near their headwaters, it would take but a short time to 
make a close estimate as to what amount of rainfall would cause a dangerous rise. Of 
course, all conditions existing, such as whether the ground is frozen or not, whether sat- 
urated by previous rains or dry, whether the precipitation is in the form of rain or snow, 
should be taken into consideration and allowance made in each case. 

In addition to the rain-gauges, each tributary stream whose volume is sufficient to af- 
fect the main stream should have at least two river-gauges erected thereon, one at or 
near the mouth, and another sufficiently far up-stream to ^ve timely warning of a com- 
ing rise. In the case of the longest streams whose volume is alone sufficient to affect the 
main stream there should be more river-gauges. This arrangement would not imniedi- 
ately allow of certain predictions, but each high water would furnish additional data 
upon which to base predictions, thereby increasing the facilities of the service for furnish- 
ing information, and in a short time giving to the public almost certain predictions in 
each high water. 

In the Ohio River system there is at present a lack of stations on the Ohio River 
between Marietta and Cincinnati, there being a stretch of 295 miles of river, in which 
distance some of the largest tributaries enter both from the north and from the south 
where there is not a single station. Pittsburg and Knoxville are the only regular 
Signal-Service stations in the Appalachian chain of mountains which report rain&ll to the 
Chief Signal Officer. These two stations being widely separated, give but little idea of 
the amount of rainfall in these mountains. The large number of storms which pass from 
the west eastward by being elevated in passing over these mountains are caused to pre- 
cipitate large quantities of rain. In order to benefit navigation in times of low water, 
as well as to successfully predict high waters, it is necessary to know the amount of pre^ 
cipitation at all times as nearly as possible. I would, therefore, recommend the estab- 
lishment of a number of rain-gauges on the headwaters of all the streams that rise in 
the mountains and flow westward. It is believed that this could be done at little 
expense, say 10 cents a day for each station. 

In addition to these special rainfall stations, the regular Signal-Service stations in 
Ohio and Indiana should be instructed to send the precipitation weekly by mail, or by 
telegraph in case of heavy rains, to the station centers. This would, in my opinion, 
give the Ohio River a complete river service. The Ohio, next to the Lower Mississippi, 
is the most important navigable river. The Ohio also plays a more important part in 
the floods of the Lower Mississippi than does any other stream, as is evident from the 
fact that frequently wave crests can be followed from Pittsburg to New Orleans, which 
is rarely the case with the Upper Mississippi or the Missouri Rivers. I have selected 
22 places, distributed through the basin of the Ohio near the headwaters of the tribu- 
taries, with the exception of the Big Sandy and Licking, where rainfall stations can not 
be established on account of the absence of telegraph lines. 

The Upper Mississippi is pretty well supplied with river stations, and thirteen stations 
are recommended as rainfall stations for this river. 

River stations, situated as follows: Tuscumbia, on the Osage; Manhattan, on the 
Kansas, or on the Platte; Sioux City, on the Missouri, are recommended to be estab- 
lished. Five rainfall stations distributed near the headwaters of the different tributaries 
are recommended to be established for the Missouri River. 

A river station at Madison, Ark., would be of importance in high waters to inlerests 
on the Lower Mississippi, and the establishment of this station is recommended. 
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The following are the special rainfall stations recommended to be established : 

Rainfall stations. 



Name of station, county, and State. 



Olenville, Gilmer County, W. Va 

Buckhannon, Upshur County, W. Va 

White Sulphur Springs, Greenbrier County, W. Va 

ChristiansDurgh, Montgomery County, Va 

Abingdon, Washington County, Va 

Asheville, Buncombe County, N. C 

Charleston, Swain County, N. C 

Murphy, Cherokee County, N. C 

Rogersville, Hawkins County, Tenn 

Bowling Green, Warren County, Ky 

Wmiamsburgh, Whitley County, Ky 

Greensburah, Green County, Ky 

Kenton, I^rdin County, Ohio 

Sidney, Shelby County, Ohio 

Canton, Stark County, Ohio 

Wooster, Wayne County, Ohio 

Mansfield, Richland County, Ohio 

Caledonia, Marion County, Ohio 

Ruidiville, Rush County, Ind 

Huntington, Huntington County, Ind 

Terre Haute, Vigo Countj^Ind 

Logansport, Cass County, Ind ~ 

La&yette, Tippecanoe County, Ind 

Ottawa, La Salle County, HI 

Cedar Rapids, Linn County, Iowa 

Oberlin, Decatur County, Kans 

Saline, Saline County, Kans 

Kirwin, Phillips County, Kans 

Wallace, Wallace County, Kans. 

Fort Ripley Station, Crow Wing County, Minn 

Alexandria, Douglas County, Minn 

Fergus Falls, Otter Tail County, Minn- 

Orfeonville, Big Stone County, Minn 

Redwood Falls, Redwood County, Minn 

Tracy, Lyon County, Minn %.. 

Rhinelander, Oneida County, Wis 

Portage City, Columbia County, Wis 

Phillips, Price County, Wis 

Chippewa Falls, Chippewa County, Wis 

Culbertson, Hitchcock County, Nebr 

Vaientine, Cherry County, Nebr 

Tulsa, Creek Nation, Ind. T 

Eufiaula, Creek Nation, Ind. T 

Springer, Colfax County, N. Mex 

Walloot, Carbon County, Wyo 



Name of river for which rain- 
gauge readings are to be taken. 



Little Kanawha. 

Monongahela. 

Greenbrier and Great Kanawha. 

New. 

Tennessee. 

French Broad. 

Little Tennessee. 

Tennessee. 

Holston. 

Green. 

Cumberland. 

Green. 

Scioto. 

Little Miami. 

Muskingum. 

Muskingum. 

Scioto. 

Scioto. 

South Fork White. 

Wabash. 

Wabash. 

Wabash. 

Wabash. 

Illinois. 

Cedar. 

Republican. 

Kansas. 

Solomon. 

Smoky Hill. 

Mississippi. 

Mississippi and Mianeaota. 

Minnesota. 

Minnesota. 

Minnesota. 

Minnesota. 

Wisconsin. 

Wisconsin. 

Chippewa. 

Qhippewa. 

Republican. 

Niobrara. 

Arkansas. 

Canadian. 

Canadian. 

North Platte. 



Frank W. Kllis, 
Second Lieutenant^ Signal Corps, U. S. Army. 



The Chief Signal Officer. 



APPENDIX No. 7. 

REPORT OF STATIONS DIVISION, 

Signal Office, War Depabtment, 

Washington City, June 30, 1887. 

Sir: I have the honor to submit the following report on the work performed by the 
stations division at this office in connection with the fall reporting stations of the serv- 
ice in charge of regularly enlisted observers, and also in connection with the supervision 
of the system of special river, special display, special cotton-region, and special rainfall 
stations, at which civilian observers are employed and paid a small compensation for their 
services. 

The various branches of the service under the direction of this division have, by the 
exercise of the strictest economy, been continued without exception, and each has con- 
tinued to grow in popularity and in usefulness to the general public. 

The duties of the several subdivisions have been systematized and revised so as to make 
it possible for the work on hand, which has greatly increased during the year, to be fully 
and faithfully performed with the force employed. Such changes as were considered 
necessary in the interests of economy have been made, and many short methods with due 
regard to accuracy have been adopted. 

Following is a statement of some of the routine work performed: 

Estimates of supplies required at stations during the ensuing fiscal year are prepared. 
A careful watch is kept, month by month, over each item of the several appropriations 
to see that recommendations or expenditures are not made in excess of the funds allotted. 
Bids for all articles for station use are examined and proper action taken. To secure 
uniformity all stations have upon recommendation of this division been furnished dur- 
ing the year with a standard rain-gauge of 1885 for use as the station gauge. It has been 
my endeavor for the past eighteen months to provide all stations with good serviceable 
patterns of roof instruments and the standard roof shelters, and during the past year 
35 roof or sod instrument shelters, of the standard pattern, have been erected at places 
where the necessity for better exposure was evident. In all 120 stations of the second 
order have, up to date, been furnished with standard shelters, leaving 30 yet to be 
furnished, which latter number I propose to furnish during the coming fiscal year. An 
improved pattern of anemometer support has been devised by Private D. T. Maring of 
this division and about 18 stations now have it in use. As the appropriations will admit, 
these supports will be introduced at other stations during the coming fiscal year; and a 
new and improved pattern of wind-vane, with a good standard, as well also as improved 
patterns of rain and snow gauges, will be introduced as far as possible at all stations. 

A revise of the instructions to observers has been prepared and is now at the printer's. 
The new edition will probably be ready for issue early in the coming year. 

Instructions for rainfall observers, in pamphlet form, have been prepared for issue to 
the special rainfall observers and to the observers in charge of the central stations who 
control them; also appropriate forms upon which to make weekly and monthly reports. 

Complete records are kept of all instruments at regular stations, and whenever an in- 
strument becomes unserviceable prompt action is taken to have it called in and replaced 
by a serviceable one, unless the necessary repairs can be made at the station without ex- 
pense to the United States. 

In books prepared for the purpose a full record of all the transactions at stations have 
been kept; one for miscellaneous matters having any relation to the work of this serv- 
ice; one for the railroads at whose stations the weather symbols are displayed; one 
showing in detail the names of corporations, persons, or places, receiving maps, bulle- 
tins, press reports, and other publications issued at the stations; one showing the rank, 
station, dates of assignment and relief, of enlisted men belonging to the Signal Corps; one 
for record of stationery and supplies issued to clerks in the division, for use in performing 
their official duties; one for the record of the special cotton-region stations and matters re- 
lating thereto; one for the system of special river stations, with a complete history of 
each; one for the system of special rainfall stations recently inaugurated; one for a de- 
tailed record of the errors made by observers in preparing their meteorological reports j 

128 



REPORT OF TPIE CHIEF SIGNAL OFFICER. 129 

one containing a complete record of the cold-wave stations, and other information relat- 
ing thereto; one giving the names and times of arrival and departure of all visitors to 
the Signal Office between 4 p. m. and 9 am., and on Sundays and holidays; one in 
which is noted the times of arrival and departure of observers traveling from and to this 
office and between stations; under orders; book containing samples of all meteorological 
forms; office directory, in which is noted, monthly, the address of every person attached 
to the office; check books showing the receipt of meteorological forms from stations. 
Missing reports are promptly called for. 

In this division all entries in the original records of observations, and the monthly 
and annual meteorological reports from stations, are examined for errors, and all sums, 
averages, means, and barometric reductions are recomputed and verified. The dew- 
point and relative humidity, for each observation, are also verified. After the examina- 
tion has been completed each month, error sheets are prepared in letter form calling at- 
tention to all errors and discrepancies detected, which are forwarded to the various ob- 
servers with directions to properly correct their station records and then return the 
error letters for file. During the year there have been examined, compared, computed, 
and corrected, 1,845 original records, and the same number of monthly meteorological 
reports. One hundred and forty-nine annual meteorological reports in triplicate have 
been acted on in a similar manner, and 1,994 error letters have been made out and mailed 
to observers for the correction of their retained files of records. In addition to the fore- 
going, 29 annual meteorological reports have been cr^mpiled for stations from which, for 
various reasons, the observers failed to forward them. One hundred and nine thousand 
seven hundred and seventy-two anemometer record sheets and 2,777 monthly wind- 
signal reports have been examined and corrections made where necessary. Eight hun- 
dred and fifty letters were written to observers in connection with the errors found in 
the foregoing anemometer record sheets and wind-signal reports. 

The duties of the Washington station are performed by observers in this division, and 
all the work incident to a full reporting station is carried out. The day observers are 
on duty from 7.30 a. m. to 4 p. m., the evening observers from 4 p. m. to 11 p. m., and 
the night observers from Up* m. to 7. 30 a. m. 

Since the abandonment of Fort Myer a large number of new men have been given 
practical instruction in taking observations and in the other duties of an observer on 
station, and at one time the class contained as many as seven men. , 

Since May 3, 1887, hourly readings of the barometer have been taken. From 4 p. m. 
to 9 a. m., and on Sundays and holidays, the office buildings are under charge of the 
observer of the stations division on duty, who has a watchman under his orders. Every 
precaution is taken to guard the Government property and buildings against theft and 
fire. 

Up to March 10, 1887, the duties of preparing meteorological data, malting copies of 
the (^'iginal records and other meteorological reports of the Signal Service for use of 
other bureaus of the Government, for boards of trade, chambers of commerce, cotton ex- 
changes, railroad companies, for the Mississippi River Commission, for use in court, for 
publication, and for many other public purposes, devolved upon this division. On March 
10, 1887, a records division was organized and the records at this office, accumulated 
since the establishment of the service in 1870, were turned over to that division, together 
with the duties of preparing meteorological records, etc. , as stated above. Four of the 
•clerks were transferred to the new division with the records. 

Much more could have been done to enlarge and increase the various special systems 
of stations, but owing to the limited amount appropriated by Congress, it became a 
question, early in the year, whether the stations already in operation could be main- 
tained till June 30. 

Among the duties devolving upon the stations division may be enumerated those of 
making up, each year, the estimates of the appropriations for the various classes of sta- 
tions or work over which the division has control; keeping accurately informed month 
by month of the condition of the separate items under each appropriation expended un- 
der the direction of the stations officer, in order that such changes may be made as will 
keep the monthly expenditure within its proportion of the amount allotted for the year. 

As a rule, models of all meteorological forms originate in the stations division, and 
all reprints are sent here for revision and correction before a new edition is issued. This 
year arrangement-s have been perfected by which all the present manifold bulletins and 
reports which have never given that satisfaction which this service aimed at, will, after the 
supply on hand has been used, be replaced by plain white paper bulletins issued by the 
cyclostyle process, a process which seems well adapted for such purpose. 

At about 30 of the larger stations the a. m. tri-daily manifold bulletins have been dis- 
continued, and their places supplied by a weather map showing the atmospheric condi- 
tions at all stations at 7 a. m. of the day of issue. This map meets with full favor from 
the business community, and its meaning is more easUy grasped by persons who are in- 
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terested in, and base their business to a certain extent upon, the weather conditions as 
shown by the Signal Service reports. The midnight bulletin and 3 p. m. bulletin are 
stillissuedatanumber of stations, but it is intended, at an early date, to make other im- 
portant changes for placing the weather observations before the people in yet more satis- 
factory shape. It is hoped that, during the coming year, the Chief Signal Officer will 
be able to further enlarge the issue of the weather map by substituting it for the bulle- 
tin at all stations at which, from the number of reports they receive by telegraph from 
other stations, the observers will be able to draw satisfactory isobars and isotherms. 

Specialreportsof the rivers, the rainfall over cotton areas, etc., are mailed monthly 
to officers of the United States Engineers on special duty in connection with the navig^ 
tion of our river system. 

On March 16, 1887, the Chief Signal Officer instituted a new, and what has proved to 
be a very well received feature of the service, by issuing each Sunday a bulletin giving 
the condition of the growing crops, and asking for suggestions either as to the character 
of the information to be furnished, or as to the form in which the reports should be pre- 
sented to the press and to the people. . 

From the many flattering letters from parties who receive the crop bulletins it is 
evident that they meet a long felt want. The first week about 200 bulletins were 
sent out, but since then the edition has been increased by observers asking for additional 
copies and by individual requests to have names added to the list until the number now 
issued approximates 400 copies, and it is anticipated that a further increase will soon be 
necessary. 

In coDuection with this crop bulletin another weekly report is issued showing the ex- 
cess or deficiency of temperature and precipitation at each of the stations of the service 
as compared with the normal of each since the station was established. These bulletins 
show the departures as regards temperature and rainfall since January 1, 1887, and also 
for the preceding seven days. This information gives a fair indication to the farmer, 
merchant, and all interested in agriculture, of the forwardness of the season, and upon 
the data thus published predictions as to the staple yield of the most important cereals 
may, in a measure, be based. 

Through the medium of the Associated Press, other press associations, and the efforts 
of the observers at the principal Signal Service stations to whom copies are regularly 
mailed, these bulletins aie given wide publicity, and, it is believed, will eventually be- 
come a very important factor in determining in advance the probable yield of the cot- 
ton, wheat, corn, tobacco, fend other crops. 

The system of river observations at specially selected stations has continued during the 
year with good results. When floods are expected, and dangerous rises in the navigable 
rivers occur, these observations are telegraphed to designated points below at which reg- 
ular stations of this service are in operation, where they are tabulated and the informa- 
tion forwarded to all points liable to be affected injuriously by high water. 

During the last half of the year an inspector has been out selecting eligible sites for 
additional locations from which these observations would be of practical value to river 
interests, and, as a result, stations have been opened at Rockwood and Columbia, Tenn. ; 
Eddy ville, Catlettsburgh, Louisa, Falmouth and Frankfort, Ky. ; Laredo, Tex. ; Zanes- 
ville, Gallipolis, Circleville, and Portsmouth, Ohio; Charleston and Hinton, W. Ya., 
and Madison, Ark. At the places named observers have been appointed, river-gauges 
built, rain-gauges and wind-vanes placed in position and all the necessary equipments 
furnished. The observers have been carefully instructed, and all of the new stations 
are now in successful working order. The additional information these reports furnish 
constitutes a very important addition to that from points previously selected. 

In order to properly maintain these new river stations and keep within the limit of 
the appropriation, it became necessary to close the following, which were found to be 
those whose observations were of the least value: Lead vale, Tenn., Lexington, Mo., and 
Umatilla, Oregon. 

Mr. H. W. Brewer, employed as river expert, visited a large number of river stations, 
and reported upon the relative value to the public of each. At all places visited the 
river-gauges were put in complete order, their zeros redetermined, all action taken to 
have the stations in the best possible order and to make the observations of the fullest 
value to the public Mr. Brewer was discharged on January 15, 1887, the appropriation 
having reached that stage where it was found impossible to continue his compensation. 
Much valuable data were accumulated for future use in connection with the river and 
flood system by Mr. Brewer during his inspections. 

On account of the small balance of the appropriations available for the purpose, the 
telegraphing of the daily reports from the stations in the Cairo and Pittsburg sections, 
and the reporting by telegraph of sudden and dangerous floods from other river stations, 
were of necessity discontinued on March 4, 1887. Much dissatisfaction was expressed 
at this action, but as it became necessary to keep the expense within the amount autl^or- 
ized, no remedy could be applied. 
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At present there are 69 paid special river stations in operation. 

As an adjunct to the river service a system of rainfall stations is in contemplation, to 
go into effect on July 1, and all arrangements have been made for them to begin obser- 
vations on that date. These stations have been distributed at suitable points on the 
great water-sheds, at the sources and at suitable points on the principal tributaries 
of the larger rivers. They will be furnished with rain-gauges and will report weekly 
by mail, and, in cases of excessive rainfall, by telegraph, to the designated regular Signal 
Service station) and the information they furnish will be promptly disseminated through- 
out the area of country liable to be affected. 

The observations at rainfall stations will consist in measuring and reporting the amount 
of rain which has fallen during the preceding twenty-four hours, as above outlined. 

Rainfall stations will be arranged in sections, and each section center (a regular Signal 
Service station) will receivet he reports from several of the stations and distribute the 
iaiormation so as to subserve the best interests of the public. Forty-three of these sta- 
tions have already been located, and if it is found that the appropriation will admit of 
the expense, others will be established at such other points as may seem best for the 
public good. 

Observations at the special stations in the cotton region were taken from July 1 to 
October 31, 1886, and from May 1 to June 30 this year. As the appropriation was in- 
sufficient to take the observations during the whole of the season considered necessary, 
from April 1 to October 31, it was thought best to begin one month later rather than 
have to discontinue the ser^ce during June, when the cotton crop is in a condition 
liable to be unfavorably affected by an excess or deficiency of rainfall. 

While double the number of stations could have been established with advantage to 
the cotton Interests, still nothing could be done in this direction owing to the fact that 
the money available for the work was barely sufficient, with the utmost economy, to 
carry the observations up to June 30, at the places already taking them. 

Daring the suspension of the cotton observations, from November 1 to May 1, many 
of the observers were kind enough to continue the observations for the use of their several 
State wither services, and thus a number of observers have an unbroken recotd, which 
it is believed will be of much value in the future. 

One hundred and thirty-two special cotton region stations were in operation during 
the entire season. For obvious reasons no new ones were opened, and observations 
were discontinued as unnecessary at Fernandina and Waldo, Fla. Unless more lib- 
eral provision is made by Congress for the cotton service — and double the amount could 
be used to advantage — no further extension in this direction is possible. 

The display of wind signals has continued as heretofore, and the new system of signals 
has given satisfaction. 

The display of signals was discontinued at stations on Lake Superior from December 
1, 1886, to May 1, 1887, and at all other lake stations frem December 16, 1886, to May 1, 
1887. 

Up to November 20, 1886, observers at regular stations dis|>laying wind signals and 
dLsplaymen at special display stations acknowledged receipt of orders to hoist or lower 
signals by telegraph ; but on the latter date, in the interests of economy, all acknowl- 
edgments' were ordered to be made by mail. The change has proven a satisfactory as 
well as an economical measure. 

The following display stations were opened during the year: Hull, Chatham, Gay 
-Head Light, and Nobska Light, Massachusetts; Sandy Hook, New Jersey; Sodus Point 
N. Y. ; Morehead City, N. C. ; Seattle, Wash. ; and White Head, Maine. 

For sufficient reasons the following special stations were closed: Green Bay, Wis. ; 
Corpus Christi, Tex. ; Bass River Light, Wood's Holl, and Fall River, Mass. ; Rockland 
and Bath, Me.; Bristol, R. I.; Montague and Pentwater, Mich.; Sand Key Light and 
Appalachicola, Fla. ; and Barnegat City, N. J. 

There are now in operation 65 special display stations, and wind signals are displayed 
at 50 regular stations on the sea coasts and Great Lakes, making a total of 115. 

The average cost of these special display stations I find to be about $50 for the outfit, 
exclusive of the flag-staff. In addition to this, the pay of the observers ranges from 
30 cents to $1.05 per day. I recently computed the cost of each signal displayed, and 
I find that for the fiscal year j nst ended the display of each signal on the Great Lakes has 
averaged about $3.29 in cost to this service. On the New England coast and as fer 
south as Morehead, N. C, each display has cost an average of $2.13; south of that 
point each display at each station has cost $12.02. Doubtless the benefits derived from 
these displays are very much in excess of what they cost, yet it would appear that the 
cost of the displays is excessive, particularly on the South Atlantic and Gulf coasts, and 
it is my intention to shortly present for your consideration a scheme which will materi- 
ally reduce the cost of each display. This scheme will apply to the sections just men- 
tioned, as a/iao to the Great Lakes. Tk^ costs of t^e displays on the Ne^y !^ngland and 
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Middle Atlantic ooasts is now about a fair payment for the services rendered. It is my 
expectation that if this proposition is snccessfolly carried out, with the money appropri- 
ated each year we will be able to maintain a somewhat greater number of display sta- 
tions, and thus extend the benefitd of this most important branch of our service to a 
larger number of pers^ms interested in the maritime pursuits. 

The display of weather signals by railroads and private individuals throughout the 
country has continued at about 300 points, to which, until March 4, 1887, the indica- 
tions were telegraphed at Government expense. On the latter date, owing to failure of 
the deficiency bill to become a law, it became necessary to discontinue telegraphing all 
reports of this nature. This action continued in force until June 10, 1887, when, it 
having been found that a small saving in our telegraphic appropriation had resulted 
from the adoption of the new cipher code for pressure and temperature, indications were 
resumed to regular stations and to about one-third of the special stations at the cost of 
this service. 

The amount of interest displayed in this branch of Signal Service work is remarkable, 
and applications for the indications are so numerous, that great discretion has to be ex- 
ercised in granting such requests in order to have the benefits accrue to the largest pos- 
sible number. The correspondence in relation to this portion of work is necessarily very 
large, and consumes a greater portion of the time of one clerk in its preparation. 

Persons displaying weather signals are required in each case to procure the necessary 
flags, attend to their prompt and proper display upon receipt of telegrams, and make 
monthly reports to this office on forms furnished for that purpose. 
^ The system of .cold-wave warnings continues to grow in popular favor and has con- 
tinued in operation, and there is no branch of meteorological work (aside from the regu- 
lar daily weather predictions and publications) that gives such general satisfaction to 
"the public. , 

The general public thoroughly understand the meaning of the term *'cold wave *' as 
used by the Signal Service, and the large percentage of verifications of cold- wave predic- 
tions has inspired confidence in the warnings. 

The following regular Signal Service stations were established as cold- wave signal sta- 
tions during the year: 

Valentine, Nebr. ; Columbia, S. C. ; Lansing, Mich. ; Oxford, Miss. ; Raleigh, N. C. ; To- 
peka, Kans. ; New Brunswick, N. J. ; Wood^s HoU, Mass. ; Las Animas, Colo. ; Titusville, 
Fla. ; Lexington, Ky. ; and Springfield, Mo. 

There are now 77 regular Signal Service stations at which the cold- wave signal is dis- 
played. 

I desire to call attention to the fact that in quite a number of cities in which we have 
stations Government buildings are in the course of erection, or have been erected, in 
which, in most cases, we can obtain office rooms and proper exposure for instruments. 
In the cases of Columbus, Ohio, Dubuque, Iowa, Pensacola, Fla., and Shreveport, La,, 
is illustrated the difficulty to be met with in taking advantage of this fact. For in- 
stance, take Dubuque, Iowa: The rent of the office at that station is $120 per year, and 
it would cost in the neighborhood of $250 to move into the Government building; in 
other words, the change would not be in the interest of economy when consider^ in 
reference to one fiscal year; but when viewed as to the future, it would result in a saving 
of $120 per year, as we have to pay no rent when we occupy a Government building. In 
the other cases the cost of moving is greater than the rent for a year, and therefore the re- 
movals can not take place on account of the lack of money sufficient for the purpose. If 
in the item for ** rents,'' etc., in the general appropriation for the Signal Service, a small 
amount (say $2,000) could be included for this purpose, the result would be a large sav- 
ing to the Government in the long run, and I would strongly urge that such an estimate 
be made. 

In reference to the appropriation expended under my direction as stations officer, I 
wish to refer particularly to item ''For rents, etc., of offices maintained as stations of 
observation outside of Washington, D. C' The amount of this item is $35,000, and 
from it we pay, first, the rent of all offices, which amounts to about $20,000; the hire of 
all janitors, messengers — in fact, all civilian employes; also the rent of telephones, the 
cost of all furniture and stationery, and the many other expenses required fqr the proper 
maintenance of these stations. The number of stations maintained during the past fiscal 
year was about 150, and their maintenance during that period has only been possible 
by the exercise of the most rigid economy with the sum of money allowed. When I 
took charge of this division, in 1886, the major portion of these stations were supplied 
with furniture that had been in use many years and greatly out of repair; so that the 
reports of most inspectors would indicate that our offices, as a rule, are a standing dis- 
grace to the Government. In addition to this, very few of our stations were properly 
supplied with instruments or instrument shelters, and in a great majority of cases the 
i4stxument3 in U3e l^ad been in nae for a long period of time and were generally in a di- 
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lapidated condition. Since that time it has been my endeavor to right this discredita- 
ble state of affairs, and place each and every o^ie of oar stations in at least a presentable 
appearance and give each one instruments from which accurate observations could be 
obtained. I have already mentioned in this report some of the results of my endeavors, 
and I expect during the coming fiscal year to be able to place quite a number of stations 
in good condition so far as instruments and furniture are concerned. 

The number of men at my disposal during the past year has been, and is at present, 
somewhat in ^zcess of the number necessary for the management of the different stations 
in previous years, and this fact has rendered it possible for me to dispense with civilian 
employ^, and expend the money thus saved in the purchase of furniture and in placing 
the stations in a generally presentable condition. 

During the coming fiscal year it is my expectation to employ few civilian employ^ at 
the different stations, and thus there will he a small amount available to continue the 
work of renovating the offices. 

If for one fiscal year this appropriation for "rents," etc., was increased to $50,000, I 
am quite confident X could place every station in the service in the best possible condi- 
tion; in factf make each office a model one, and at the same time open quite a number 
of new stations, which the work of our service demands; and thereafter, if an annual ap- 
propriation of $45,000 was given for this purpose this increased number of stations could 
be maintained, and there is but little doubt that the result would be a very largely in- 
creased benefit to commercial and agricultural interests of the country, as well as the 
maritime interests, in the way of increased accuracy of predictions and covering with 
more carefhl observations the country in which the staple products are raised. I earn- 
estly recommend that the Chief Signal Officer urge upon Congress the advisability of 
making this increased appropriation. In this connection I desire to call the attention 
of the Chief Signal Officer to the fact that previous to June 30, 1883, the amount of this 
appropriation was $45,000, but since that time the appropriation has been but $35,000; 
and yet with a smaller appropriation we have managed to maintain this service in oper- 
ation and have given to the people in this country a more efficient service, while at 
the same time, for lack of money, the stations themselves have become more or less di- 
lapidated; hence the necessity for the increase above recommended. 

In reference to the personnel of the Corps, the m^gor portion •f whom are under my 
command, I have to report that I have experienced considerable difficulty in maintain- 
ing a high state of efficiency, owing to the fact that all new men in the service who have 
during the past fiscal year been sent to stations have gone without full instructions as 
to the various duties they are required to perform. This fact has, in many instances, 
seriously crippled the work of many stations, and has caused much complaint from our 
oldest and best observers. However, there seems to be no way to obviate the difficulty, 
as Congress has forbidden any thing like a school for the purpose of instructing these 
men. 

The discipline of that portion of the corps on duty outside of Washington, D. C.,has 
gradually improved during the past year, as shown by the prompt rendition of the re- 
ports from most stations, and the generally high standard of accuracy attained by most 
observers in said reports. 

The arrangement of rooms assigned to the stations division in this office is such that a 
messenger is in almost constant demand carrying books and i)apers between the different 
subdivisions and other parts of the office. This difficulty might be obviated by assign- 
ing to this division a number of rooms in one building, and I hope that when oppor- 
tunity <^ers this may be done. 

In conclusion, I commend to the consideration of the Chief Signal Officer the men of 
this division, who have rendered most Mthful and efficient service during the entire fiscal 
year. At intervals during the year the work has been largely in excess of the routine ; 
but these men have met every demand made upon them, and have, almost without ex- 
ception, acquitted themselves with credit. 

I am, very respectfully, your obedient servant, 

F. R. Day, 
Second Lieutenant, Signal Corps, 

The Chief Signal Officke, 

Washington, D, C, 
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REPORT OF CORRESPONDENCE DIVISION, WITH INCLOSURES. 

Signal Office, War Department, 

Washington City, July 21, 1887. 

Sib : I have the honor to submit the annual report of the correspondence division 
for the year ending June 30, 1887: 

Second Lieut. James Mitchell relieved Second Lieut. Benjamin M. Purssell on August 
4, 1886, of charge of the division, the name of which was changed on March 1, 1887, 
from correspondence and records division, in view of the establishment of a separate 
division entitled records division, having charge of meteorological records, etc. No 
change has been made in the number of clerks on duty in the division, but Alexan- 
der Ashley was superseded by James B. McLaughlin as chief clerk of the bureau on 
June 1, 1887. 

This division, the executive or adjutant's office of the service, is chained with the 
preparation and issue of all printed circulars, instructions, and orders, general and spe- 
cial, relating to the duties or changing the stations of officers and men; securing the 
necessary transportation, and giving special instructions in connection; the educational 
t examination of candidates desiring to enlist in the service, and the enlistment, re-en- 
listment, and discharge of the men, and correspondence connected therewith; keeping 
the records of correspondence of all the divisions of the office, with the exception of the 
property and disbursing division and other minor exceptions; searching the records for 
data in cases of applicants for pension and reporting thereon; and generally all cor- 
respondence on matters not devolved upon any of the other divisions. These duties 
hav« been discharged during the year with more than the usual dispatch, and a consid- 
erable amount of back work performed in indexing the war records of the Signal Ck)rps, 
thus enabling early action to be had in the cases of applicants for pension. The action 
of the present Chief Signal Officer in discontinuing circumlocutory methods and adopt- 
ing, wherever practicable, such modes of transacting business as combine the greatest 
speed with the least clerical labor, with due regard to the proper record of business, has 
already resulted, and will, it is believed, result to a much greater extent in the future, 
in releasing men, both at this office and at stations, from the performance of unprofitable 
work, and making them available for other duties more pressing and of greater public 
interest. 

As the sevei^l divisions of the office charged with the special duties will report fully 
on subjects proper to be brought to the attention of the Chief Signal Officer, it is only 
considered necessary to mention the following occurrences of somewhat general interest: 
The loss of the school of instruction for the service and the post of Fort Myer, Va. , 
and of 30 of the enlisted force of the service by action of Congress: the deficiency in 
appropriations for telegraphing, and the consequent disappointment or dissatisfaction of 
the public, who desired indications by telegraph for the display of weather signals; the 
exhaustion early in the fiscal year of the appropriation for transportation of men, and 
the embarrassment resulting afterwards from inability to move men for any cause; and 
it is thought proper to refer to the disadvantages under which this bureau labors for 
want of proper office accommodations in this city, the office now being scattered in many 
buildings, causing delay in transaction of business and increased expense for pay of mes- 
sengers, etc. 

Inclosed herewith are the lists, in duplicate, usually furnished by the correspondence 
division, showing — 

Number, etc., of communications received at and sent from this office during the fis- 
cal year; 

Stations inspected during the year; 

Meteorological committees of boards of trade, chambers of commerce, etc., in com- 
munication with this office during the year; 

Names of places at which the establishment of stations were requested during the year; 

Meteorological data furnished persons for various uses during the year. 
Very respectfully, your obedient servant, 

J. Mitchell, 
Secmid Lieutenanty Signal Corps, 

The Chief Signal Officer. 
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Number of communicatioris sent from and received in all the divisions of the Signal Office^ 

Washington City, from July 1, 1886, to June 30, 1887. 

SENT. 

To heads of Departments and Bureaus — .----- 1,100 

To observers at stations in reference to their duties 19; 431 

To applicants for es'tablishment of stations . 286 

To telegraph companies in reference to transmission of weather reports and 

the erection of telegraph lines, etc 351 

To boards of trade, chambers of commerce, meteorological committees, etc . 448 

To foreign correspondents relating to simuitaneons weather reports, etc 707 

To shipmasters, etc. , relative to reports 3,002 

To voluntary observers throughout the United States 7, 079 

To postmasters relative to farmers* bulletins, etc 1, 635 

To railroad companies, relative to establishing stations, furnishing indica- 
tions, etc 295 

To signal officers relative to their duties 286 

Orders, circulars, instructions, etc - 56,641 

Relative to enlistments, discharges, etc - 1,301 

Relativeto publications .. 684 

Relative to money, property, etc., by the property and disbursing oflBcer 38, 260 

Relative to furnishing meteorological instruments, charts, books, forms, etc. 910 

Relative to building, repair, sale, etc. , of telegraph lines 148 

Relative to quarterly returns of officers, etc . 2,185 

Relative to furnishing indications and predictions 2, 064 

Relative to data requested 560 

Miscellaneous 178 

Total— t - 137,541 

RECEIVED. 

From heads of Departments and Bureaus 8,238 

Applications for establishment of new stations .. 48 

Applications for tornado information 1,066 

From telegraph companies in reference to the transmission of weather reports 

and the construction of telegraph lines, etc 311 

From boards of trade, chambers of commerce, etc 217 

Suigeons' certificates 88 

Examination papers (sets) of candidates for enlistment 74 

From observers in reference to their duties 11,027 

Returns, discharges, final statements, descriptive lists, etc 780 

From United States naval stations and vessels 6,495 

From foreign correspondents 4,706 

From voluntary observers throughout the United States 9, 343 

From United States military posts (surgeons* meteorological reports) 717 

Relating to duties and discipline at Signal Service school of instruction at 

FortMyer, Va . . 36 

Relating to instruction in military signaling at posts 1, 614 

Applications for enlistment 478 

Instruction reports 1,755 

Reports from railroad stations in referen ce to weather reports 14, 069 

Meteorological forms, etc., from stations 178,402 

Reports from postmasters in reference to weather bulletins If 980 

Acknowledgments of orders, circulars, etc 12,285 

From manufacturers and others in reference to instruments, equipments, 

etc .- 3,581 

From officers, observers, etc., concerning property and money accounts 29, 305 

Miscellaneous lit 237 

Total received 297,852 

Total sent _._ _ 137,541 

Total sent and received 435,393 

TELEGRAMS. 

Cipher words and reports sent and received—*- ^ 1, 550, 000 

Xdegrams other than weather reports sent and received •*— ^h ^^ . 
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Slations inspected during fiscal year ending June 30, 1887. 



Stations. 



By whom inspected. 



Date. 



Albany. N. Y Lieut. F. M. M. Bcall, Signal Corpa.. 



Alpena, Mich 
Assinaboine, Fort, Mont, 
Atlantic City, N.J 



Ash Fork, Ariz 

Apache, Fort, Ariz . 

Abilene, Tex 

Bo«ton, Mass 

Buffalo, N.Y 

Bismarck, Dak 

Buford, Fort, Dak... 
Benton, Fort, Mont. 
Bridger, Fort, Wyo. 
Boise City, Idaho... 
Block Island, R. I... 



Bowie, Fort, Ariz 

Cleveland, Ohio 

Chicago, 111 

Custer, Fort, Mont 

Cceur d'Alene, Fort, Idaho. 

Cairo, 111 

Concordia, Kans 

Cheyenne, Wyo 

Carter Station, Wyo 

Cape Henry, Va 

Cottage City, Mass 



.do 



Lieut. B.M. Purssell, Signal Corps 

Lieut. T. M. Woodruff, Acting Signal 
Officer. 

Lieut. K. B. Watkins, Signal Corps 

do 

do 

Lieut. F. M. M, Beall.Signal Corps 

do 

Lieut. B. M. Purssell, Signal Corps 

do : 

do 

Lieut. F. R. Day, Signal ( 'orps 

do 

Lieut. T. M. Woodruff, Acting Signal Of- 
ficer. 

Lieut. W. A. Glassford, Signal Corps 

Lieut. F. M. M. Beall, Signal Corps 

do 

Lieut. B. M. Purssell. Signal Curpsi 

do : 

Lieut. F. R. Day, Signal Corps 

do 

do 

do 

do 

Lieut. T.M. Woodruff, Acting Signal Of- 
cer. 

do 

do 

Lieut. Frank W. Ellis, Signal Corps 

do 

Lieut. F. M. M. Beall, Signal Corps 

do 

do 

do 

do 

Lieut. F. R. Day, Signal Corps 



Chincoteague, Va 

Cape Henlopen, Del. 

Columbus^ Ohio 

Cincinnati, Ohio 

Detroit, Mich 

Duluth, Minn 

Dubuque, Iowa 

Des Moines, Iowa. ... 

Davenport, Iowa 

Dead wood, Dak 

Denver, Colo do 

Dodge City, Kane ,.' do 

Davis, Fort, Tex Lieut. R. B. Watkins, Signal Corps, 

Eastport, Me Lieut. F. M. M. Beall, Signal Corps. 

Krie, Pa do 

Escanaba, Mich do 

Lieut. F. R. Day, Signal Corps 

Lieut. T. M. Woodruff, Acting Signal; 
Officer. 

Lieut. R. B. Watkins, Signal Corps... 

Lieut. F. R. Day, Signal Corps 

do 

Lieut. F. M. M. Beall, Signal Corps.... 

T..ieut. W. A. Glassford, Signal Corps 

Lieut. B. M. Purssell, Signal Corps.... 

........do 

Lieut. P. R. Day, Signal Corps 

Lieut. R. B. Watkins, Signal Corps... 

Lieut. F. M. M. Beall, Signal Corps.... 

Lieut. F. R. Day, Signal Corps 

do 

Lieut. F. M. M. Beall, Signal Corps 

Lieut. F. R. Day, Signal Corps 
do 



Elliott, Fort, Tex.. 
Edgaitown, Mass. 



El Paso, Tex 

Frisco, Utah 

Fort Macon, N.C 

Grand Haven, Mich. 

Grant, Fort, Ariz 

Huron, Dak 

Helena, Mont 

Hatteras,N. C 

Henrietta, Tex 

Keokuk, Iowa 

Knoxville, Tenn 

Kitty Hawk, N.C 

La Crosse, Wis 

Leavenworth, Kans 
Lamar, Mo 



Little Rock, Ark do. 

Little Rock, Ark.. 
Lynchburg, Va .... 
Los Angeles, Cal. 
Lava,N. Mex. 



Lieut. Frank W. Ellis, Signal Corps 

Lieut. F. R. Day, Signal Corps 

Lieut. W. A. Glassford, Signal Corps... «.. 

Lieut. R. B. Watkins, Signal Corps 

Louisville, Ky.. Lieut.Frank W. Ellis, Signal Corps..... 

Mount Washington, N. H. ... Lieut. F. M. M. Beall, Signal Corps.^ 

Mackinaw City, Mich do 

Marquette, Mich do 

Milwaukee, Wis. ^ do 

Lieut. B. M. Purssell, Signal Corps 

do 

Lieut. F. R. Day, Signal Corps 

do 

Lieut. Frank W. Ellis, Si j?nal Corps 

Lieut. W. A. Glassford, Signal Corps 

Lieut. R. B. Watkins, Signal Corpa „„„ 



Maginnis, Fort, Mont 

Moorhead, Minn 

Montrose, Colo 

Memphis, Tenn 

Memphis, Tenn 

Maricopa, Ariz 

McDowell, Fort, Ariz 

MArifti ti^Xiitf mil !(•••• M| i|iiii>" 



August 19, 20, 1886. 
Septetnber 7, 8, 1886. 
September 13, 14, 1886. 
October 22, 23, 1886. 

March 18, 1887. 
March 21, 22,1887. 
April 11, 12, 1887. 
August 7-10, 1886. 
August 24, 25, 1886. 
August 21-24, 1886. 
August 26, 27, 1886. 
September 12, 13, 1886. 
September 11, 12, 1886. 
September 18, 1886. 
October 2, 3, 1886. 

February 11, 12, 1887. 
August 28-^, 1886. 
October 3-6, 1886. 
September 5, 6, 1886. 
September 18, 19, 1886. 
August 15, 16, 1886. 
August 18, 19, 1886. 
September 3, 1886. 
September 11, 1886. 
October 31, 1886. 
September 15,1886. 

October 27. 28, 1886. 
October 29, 1886. 
May 18-26, 1887. 
May 23-2T, 1887. 
September 3, 4, 1886. 
September 23, 1886. 
September 25, 26,1886. 
September 28, 29, 1886. 
October 2, 1886. 
August 27, 28, 1886. 
September 23-25, 1886. 
September 29, 1886. 
April 8, 9, 1887. 
August 12,13,1886. 
August 26, 27, 1886. 
September 12, 13, 1886. 
October 6, 1886. 
September 13, 14, 1886. 

April 4, 5. 1887. 
September 15. 1886. 
November 6,1886. 
September 16, 17, 1886. 
February 15-17, 1887. 
August 12, 13, 1886. 
September 8-10, 1886. 
November 4, 1886. 
April 16, 1887. 
September 30, 1886. 
October 25, 1886. 
November 1, 2, 1886. 
September 24, 25, 1886. 
August 17, 18, 1886. 
October 13. 14, 1886. 
October 16, 17, 1886. 
June 12-14, 1887. 
October 26, 27, 1886. 
January 24-27, 1887. 
April 2, 1887. 
June 1-3, 1887. 
August 16, 17, 1886. 
September 9, 10, 1886. 
September 11 , 12, 1886. 
September 14, 15, 1886. 
September 2, 3, 1886. 
October 3, 4, 1886. 
September 21, 1886. 
October 18, 19, 1886. 
June 8-10, 1887. 
February 7, 8, 1887. 
March 2, 3, 1887. 
AprU9,i887. 
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Stations inspected durinff fiscal' year ending June 30, 1887 — Continned. 



stations. 



By whom inspected. 



Date. 



North Platte, Nebr 

Nashville, Tenn , 

Nashville, Tenn 

New River Inlet, N. C. 
Nantucket, Mass 



Narragansett Pier... 
New London, Conn. 
New Haven, Conn.. 

New York City 

Oswego, N.Y 

Omaha, Nebr 

Ocean City,Md 



Portland, Me 

Port Huron, Mich... 
Poplar River, Mont, 
Pike's Peak, Colo. .. 
Philadelphia, Pa , 



Phoenix, Ariz 

Prescott, Ariz , 

Rochester, N. Y , 

Robinson, Fort, Nebr.. 

Reno, Fort, Ind. T 

Sandusky, Ohio 

Saint Paul, Minn 

Sully, Fort, Dak 

Shaw, Fort. Mont 

Spokane, Fort, Wash. 
Spokane Falls, Wash. 
Saint Vincent, Minn.. 

Saint Louis, Mo 

Salt Lake City, Utah . 
Supply, Fort, Ind. T.. 

Smith, Fort, Ark 

Smith, Fort, Ark 

Smithville, N. C 

Sandy Hook, N, J 



San Francisco^ Cal 

San Diego, Cal 

San Carlos, Ariz 

Santa F6, N. Mex 

Stanton, Fort, N. Mex 

Sill. Fort, Ind T 

Toledo, Ohio 

Totten, Fort, Dak 

Thomas, Fort, Ariz 

Valentine, Nebr 

Verde, Fort, Ariz 

Walla Walla, Wash 

Las Animas, Colo 

Wash Woods,N. C 

Wilmington, N. C 

Wilcox, Ariz 

Yankton, Dak 

Yates, Fort, Dak. 



Lieut. F. R. Day, Signal Corps 

do 

Lieut. Frank W. Ellis, Signal Corps 

do .... 

Lieut. T. M. Woodruff, Acting Signal Of- 
ficer. 

do 

do 

do 

do 

Lieut. F. M. M. Beall, Signal Corps. 

Lieut. F. R. Day, Signal Corps \ 

Lieut. T. M. Woodruff, Acting Signal Of- 
ficer. 

Lieut. F. M. M. Beall, Signal Corps 

do 

Lieut. B. M.Purssell, Signal Corps 

liieut. F. R. Day, Signal Corps 

Lieut. T. M. Woodruff, Acting Signal Of- 
ficer. 

Lieut. W. A. Glassford, Signal Corps 

do 

Lieut. F. M. M. Beall, Signal Corps 

Lieut F. R.Day, Signal Corps 

do 

Lieut. F. M. M. Beall, Signal Corps 

do 

Lieut. B. M. Purssell, Signal Corps 

do 

do 

do 

do 

Lieut. F. R. Day, Signal Corps 

do 

do 

do 

Lieut. Frank W. Ellis, Signal Corps. 

Lieut. F. R.Day, Signal Corps 

Lieut. T. M. Woodruff, Acting Signal Of- 
ficer. 

Lieut. W. A. Glassford, Signal Corps 

do 

do 

Lieut. R. B. Watkins, Signal Corps ;... 

do 

do 

Lieut. F. M. M Beall, Sigfnal Corps 

Lieut. B. M: Purssell, Signal Corps 

Lieut. W. A. Glassford, Signal Corps 

Lieut. F. R. Day, Signal Corps...: 

Lieut. W. A. Glassford. Signal Corps 

Lieut. B. M. Purssell, Signal Corps 

Lieut. F. R. Day, Signal Corps 

do 

do 

Lieut. W. A. Glassford, Signal Corps 

Lieut. B. M. Purssell, Signal Corps.... 

do 



Yuma, Ariz Lieut. W. A. Glassford, Signal Corps. 



August 81, 1886. 
October 20, 21, 1886. 
June 4-7, 1887. 
November 8,1886. 
September 7-10, 1886. 

October 1,1886. 
October 5-7, 1886. 
October 8, 9, 1886. 
October, 1886. 
August 21, 22, 1886. 
August 21, 22, 1886. 
October 28, 1886. 

August 11, 1886. 
September 5, 6, 1886. 
August 28, 29, 1886. 
September 7-9, 1886. 
October 24, 25, 1886. 

February 28, 1887. 
March 12-15, 1887. 
August 22, 23, 1886. 
August 26, 1886. 
Octoberl0,ll,1886. 
AugU8t30,31,1886. 
September 20-22, 1886. 
August 14-16, 1886. 
September 11, 1886. 
September 20, 21, 1886. 
September 22, 23, 1886. 
October 1,2, 1886. 
August 12-14, 1886. 
September 13. 1886. 
October 23,1886. 
October 15, 1886. 
June 15-18, 1887. 
November 11, 1886. 
Octoberl8,14,1886. 

January 17, 21, 1886. 
January 29,February 1,1887. 
February 21, 22, 1887. 
March 25, 26, 1887. 
March 80, 31, 1887. 
April 14, 15, 1887. 
September 1, 2, 1886. 
September 28, 29, 1886. 
JP'ebruaryl9,20,1887. 
August 25, 1886. 
March 7-9, 1887. 
September 24, 1886. 
September 28, 1886. 
October 31, 1886. 
November 9, 10, 1886. 
February 14, 1887. 
August 10, 11, 1886. 
August 19, 20, 1886. 
February 3-5, 1887. 



• 138 



REPORT OP THE CHIEF SIGNAL OFFICER. 



LiM of Boards of Trade^ Chambers of Commerce^ and other organizations vkich had, during 
the pear ending June 30, 1S37, meteorological committees conferring with the Chief Signal 
Officer of the Army. 



Place. 



Name of organization. 



Committees. 



Albany, X.Y. 
Alpena, Mich. 



Auurosta, Ga. 

Block Island, R. I. 



Board of Trade 

Board of Underwriters 

Augusta Cotton Exchange. 



Buffalo, N.T I Merchants* Exchange. 



Cedar Keys, Fla. 
Charleston, 8. C. . 



Board of Trade 

Chamber of Commerce. 



Do , Merchants* Exchange 



Charlotte. N. C. . 
Cleveland, Ohio. 



Chamber of Commerce. 
Beard of Trade 



Concordia, Kans. ... 
Denver, Colo 



Erie,Penn 

Grand Haven, Mich. 

Huron, Dak 

Indianapolis, Ind 

Jacksonville, Fla 

Little Bock, Ark 

Los Angeles. CaL 



Chamber of Commerce 
Board of Trade 



Louisville. Ky. .. 
Me^nphis, Tenn. 
Mobile, Aia 



New Orleans, La. 

Norfolk, Va 

Northficld, Vt 



Oswego, N. Y , 

Philadelphia, Pa. 

Pittsburg, Pa 

Portland, Oregon 



Rochester, N. Y 

San Diego, Cal 

Savannah, Ga 

Salt Lake City, Utah .. 

Saint Paul, Minn 

Toledo, Ohio 

Yicksburg, Miss 

Yankton, Dak 



Board of Trade. 
........do 



Jacksonville Board of 
Trade. 

Cotton and Produce Ex- 
change. 

Los Angeles Board of 
Trade. 

Polytechnic Society 

Merchants' Exchange 

Mobile Cotton Exchange... 



Cotton Exchange 



Norfolk and Portsmouth 
Cotton Exchange. 

Board of Trustees, Nor- 
wich University. 

Board of Trade 

Philadelphia Maritime 
Exchange. 

Coal Exchange 

Chamber of Commerce and 
Board of Trade. 

Merchants' Exchange 



Society of Natural History.. 

Savannah Cotton E x - 

change. 
Chamber of Commerce 

Saint Paul Chamber of 

Commerce. 
To edo Produce Exchange. 



City 



.do 



Charles B. Tillinghast, Edward A. Darant, J. 
Townsend Lansing. 

Henry S. Seage, John N. Keiley, J. D. Holmes, 
B. F. Luce, Chas. H. Luce. 

J. B. Preston. N. Kahrs, H. Ernst. 

B. B. MitcheU, Ray S. LiUIefield, Charles E. 
Perry. 

Nathan C. Simons, Frank W. Fiske, Chas. H. 
Arthur. 

J. S. Bodiford, J. E. Richards, R. M. Dozier. 

L. D. DeSaussure, J. L. Sheppard, S. V. Stew- 
art. 

Geo. W. Bell, T. Follett Ware, John Dough- 
erty. 

T. F. Drayton. S. A. Cohen. W. W. Flemming. 

R. K. Winslow, chairman, R. T. Lyon, Capt. W. 
B. Guyles. 

B. H. McEkron, Theo. Laing, Prof. T. A. Saw- 
hill. 

Chas. F. Wilson, Herman Silver, C. H. Rey- 
nolds, J. D. Best, H. H. Metcalf. 

J. J. Wadsworth, H. S. Jones, Geo. Piatt. 

Hon. Dwight Cutler. T. W. Kirby, G. W. A. 
Smith. 

John Cain, Augustine Do vis, Hon. Geo. W. 
Sterling. 

George W. Sloan, A. J. Halford,Jas. R. Came- 
han. 

Dr. A. S. Baldwin, Reed, Clark. Bower, Fuerlie. 

Logan H. Roots, chairman, John G. Fletcher. 

John D. Adams, R. H. Farquhar. 
Eugene Grermain, Vinton L. Mitchell, W. A. 

Clinton. 
E. A. Grant. M. D., James L.Howe, Laf. Joseph. 
R. C. Graves, H. E. Coffin, R. A. Shields. 
Adolph Proskauer, chairman, D. E. Huger, J. 

\V. Whiting. 
Jas. A. Renshaw, chairman, J. L. McLean, R. S. 

Day, J. P. Dobbins. 
John N. Vaughan, Adam Tredwell. 

Dr. Geo. Nichols, Hiram Atkins, Dr. Wm. B. 

Mayo. 
J. L. McWhorter, A. S. Failing, W.R. Hosmer. 
Charles Gibbons, jr., Wm. A. Piatt, J. E. Morse. 

Richard Barrows, M. E. Lynn, John W. Risber. 
Rev. Dr. Geo. H. Atkinson, E. H. Page, Geo. 

H. Himes. 
John Siddons, H. S. Ilebard, Geo. Schofield. 

Dr. G. W. Barnes, Dr. H. W. Gould, C. J. Fox. 

C. M. Hoist, A. L. Hartridge, J. J. Wilder. 

C. F. Annett, Geo. Arbogast, W. A. Neldon, J. 

S. Sharp. 
R. O. Sweeney, Rev. David Breed, M. N. Kel- 

log. 
W. T. Carrington, Frank I. Young, W. Cum- 

raings. 
Thomas Mount, Dr. G. W. Howard. J. D. Tin- 

ney. 
J. C. McVay, chairman, A. W. Barber, H. G. 

Clark. 
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List of places for which stalionH hare been requested during fiscal year, hut not estabHahed to 

June 30, 1887. 



Alabama: 

Birmingham, January 17,1887. 
California : 

Fresno, February 2, 1887. 
March 11, 1887. 
June 7, 1887. 

Point Reyes, October 18, 1886. 

Saint Helena, July 25, 1886. 
August 4, 1886. 
Dakota : 

Hillsboro', May 9,1887. 
Florida: 

Fort George, October 25, 1886. 
Illinois : 

Bloomington, October 4, 1886. 
Indiana : 

Remington, January 22, 1887. 
Kansas: 

Syracuse, December 9, 1886. 
Kentucky : 

Mount Sterling, September 20, 1886. 

Lexing^n, February 14, 1887. 
Maryland : 

Cove Point, May 21, 1887. 

Island City, February 25, 1887. 
Michigan : 

Manistee, August 21, 1886. 
Minnesota : 

Benson, December 23, 1886. 
Mississippi : 

Biloxi, January 9, 1887. 

Jackson, December 10, 1886. 



IJiissouri ; 

Mary ville, May 30, 1887. 

Springfield, February 23, 1887. 
J^ew Mexico : 

Las Vegas, April 18, 1887. 
New York : 

Potsdam, August 17, 1886. 

Mount McGregor, July 14, 1886. 
August 24, 1886. 
North Carolina : 

Beaufort, January 18, 1887. 

Winston, August 25, 1886. 
Ohio: 

New Philadelphia, July 16,1886. 
Pennsylvania : 

Lewisburgh, June 8, 1887. 
South Carolina : 

McCormick, November 25, 1886. 
Texas: 

Mount Blanc, January 4, 1887. 

Victoria, August 21, 1886. 
Virginia : 

Farm ville, January 26, 1887. 

Richmond, February 23, 1887. 
Washington Territory : 

East Sound, February 18, 1887. 
Wisconsin : 

Black River Falls, February 12, 1887. 

Mineral Point, December 21, 1886. 



Meteorological data was furnished 254 different persons daring the year ending Jane 
30, 1887, at their request, for the following purposes, viz: 

To be used in State or United States courts as evidence. 

To be used in compiling works or publications on meteorology, hygiene, agricalture, 
manufactures, commerce, etc. 

To assist in manufactures, the prosecution of the arts, and advancement of the 
sciences. 

To settle questions as to the relations of meteorology and agriculture. 

In deciding the cause and locating the responsibility in railroad and marine disasters. 

In fixing the responsibility of damage to freight in transit by common carriers. 

In acquainting immigrants with the climatology of districts open to settlement. 

In informing invalids of the desirability of the meteorology of sections affecting their 
diseases. 

Miscellaneous purposes. 



APPENDIX No. 9. 

ANNUAL REPORT OF THE TELEGRAPH DIVISION FOR THE TEAR END- 
ING JUNE 30, 1887. 

One million five hundred and fifty thousand cipher words (weather reports), and 
75,000 telegrams* other than cipher reports, were received at and sent from this oflSce 
during the year. One hundred, and sixty-two bills of telegraph companies for services 
rendered were audited; 12 monthly and 6 supplementary cost estimates prepared; and 
abstracts furnished covering a period of twelve months, from 1884 to 1885, and show- 
ing in detail the number of cipher words sent to and received from each station. Tele- 
graphic forms and reports from stations and pertaining to telegraphic services .x>6rformed 
by commercial companies, also the special Ibrms and reports from operators on the mili- 
tary and sea-coast telegraph lines, were examined, acted upon, and filed; and the nec- 
essary correspondence was had with telegraph companies and with the men serving as 
operators and repairmen on the United States telegraph lines. 

SEA-COAST TELEGRAPH LINES. 

A one-conductor cable, 15 miles long, was laid between Cape Henry and Cape Charles, 
Virginia, on November 27, 1886, connecting at Cape Henry with the Norfolk-Hatteras 
line, and at Cape Charles with the wires of the New York, Philadelphia and Norfolk 
Railroad Company. A second cable, 11.2 miles long, was laid November 16, 1886, be- 
tween Block Island, Rhode Island, and the main-land, to take the place of the old cable, 
which had been unserviceable since October 14, 1885. The land lines on Block Island 
and on the main-land were entirely rebuilt with iron poles during April, 1887, and this 
section is now in excellent condition. 

On Martha's Vineyard, Massachusetts, a telephone line, 15 miles in length, was built 
from Cedar Tree Neck to Gay Head light-house, to permit the display of cautioilary sig- 
nals at that point, as well as for use in case of wrecks. Lieut. J. H. Weber, Signal Corps, 
assumed charge of the lines on Martha's Vineyard and Nantucket on August 18, 1886. 

The entire line from Norfolk, Va., to Hatteras, N. C, was thoroughly repaired and 
reconstructed in places under the supervision of Sergt. William Bolton, including the 
telephone wires connecting the numerous life-saving stations on that coast. This sec- 
tion is now in first-class condition, and every possible eflbrt will be made to maintain 
it so. 

Extensive general repairs were also made to the line between Wilmington and South- 
port, N. C, under the supervision of Sergt. E. E. Perry. 

The section from Little Egg Harbor to Cape May, New Jersey, and that from Hat- 
teras to Wilmington, N. C, being in bad repair and of no further value to public in- 
terests, were abandoned and sold at public auction, with the approval of the honorable 
Secretary of War. 

The operation by this service of the line from Cape Henlopen, Delaware, to Chinco- 
teague, Va., was discontinued June 30, 1887, and the line transferred absolutely to thfe 
Life-Saving Service, together with thase sections on the New Jersey coast which had 
been transferred provisionally during former years. 

A new line from Titusville to Jupiter Inlet, Florida, about 135 mixes, is now under 
construction. Up to June 30 nine-tenths of the poles had been cut, peeled, and trimmed, 
20 miles line staked out, and the greater part of the line material distributed. Lieut. 
B. M. Pnrssell, Signal Corps, is in charge of the work. 

The following sections of sea-coast lines remain in operation July 1, 1887, viz: 

Miles. 

Norfolk to Hatteras, including Cape Charles Branch 194 

Wilmington to Southport 30 

Block Island to Narragansett Pier 1 31 

Wood^s HoU to Nantucket, including Gay Head Branch 76 

Total sea-coast lines . ...--^ 331 
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MILITARY TELEOKAPH LINES. • 

There were in operation at the begin ning of the year 2,475 miles of military tele- 
graph lines, under the control of the Chief Signal Officer. No new lines were built 
daring the year, excepting a short extension of the Fort iiobiuson action to the railroad 
office at Crawford, Nebr., distant 3 miles. A line, bailt out of old material and by the 
labor of troops, is now under construction between Fort Du Chesue and Price Station, 
Utah, a distance of about 87 miles. Four hundred and fifty-six miles of line were aban- 
doned, as hereinafter detailed. 

The lines in operation at the beginning and close of the fiscal year were distributed 
among the several departments as ibllows: 



Depaitment of— 



Dakota 

The Missouri 

California and the Columbia 

Arizona 

Texas 

The Platte 

Total 



2,475 



BeRrinnina: 


End of 


of year. 


year. 


Miles. 


MUes. ■ 


740 


517 


582 


432 


414 


414 


51D 


457 


124 


124 


75 


78 



2,022 



Following is a brief description of the several detached sections in each department, 
viz: 

Department of Dakota. — Fort Maginnis section, 367 miles, from Glendive, Mont., via 
Fort Boford, Camp Poplar River, and Galpin, to Fort Maginnis, Mont. : General repairs 
were made by troops during November and December, 1886, and the line has worked very 
satisfactorily during the entire year. The extension of the Saint Paul, Minneapolis and 
Matiitoba Railroad to Fort Buford and Poplar River will shortly admit of the abandon- 
ment of the line from near Galpin to Glendive, a little over one-half of the entire line. 

Fort Custer section, 30 miles, from Fort Custer, Mont., to Custer Station, Mont. : Gen- 
eral repairs made by troops during November, 1886. The poles are becoming unservice- 
able from decay and frequent resetting, and as none but cottonwood poles can be cut in 
the vicinity, it is intended to gradually reconstruct this line on iron poles as obtained 
from abandoned lines. 

Bismarck section, 55 miles, from Bismarck, via Fort Abraham Lincoln, to Fort Yates, 
Dak. : This section worked very efficiently until the portion between Fort Abraham Lin- 
coln and Bismarck was completely demolished by the flood of March 18, 1887. Permis- 
sion was obtained to use the Western Union Company's poles between Bismarck and 
Mandan, and the Erie Telephone Company's poles thence to Fort Lincoln, on which to 
string the military wire, instead of entirely rebuilding the demolished line. Pending 
the arrival of the necessary wire, telegrams to and from Forts Yates and. Lincoln were 
sent via Mandan and without causing any serious delay or inconvenience. 

Fort Sisseton section, 23 miles, from Fort Bisseton to Webster, Dak. : This line is oper- 
ated with telephones and is under the immediate control of the post authorities. 

Fort Assinaboine section, 208 miles, from Helena, via Fort Shaw and Fort Benton, to 
Fort Assinaboine, Mont. : This section, being in poor condition and very expensive to 
maintain, was sold at public auction on September 30, 1886, on condition that the pur- 
chaser maintain it in efficient working order so long as the United States may nave occa- 
sion to use it, and that official messages be transmitted at Government rates. A bond of 
$2,000 was furnished binding the purchaser to these conditions. 

Fort Meade section, between Dead wood and Fort Meade, Dak., 15 miles, was sold at 
public auction on March 10, 1887, as connection with the post had been established by 
the Western Union Telegraph Company. 

Department of the Missouri. — The Indian Territory section, 438 miles, extended from 
Dodge City, Kans., to Henrietta, Tex., via Fort Supply, Fort Elliot, Cantonment, Fort 
Reno, and Fort Sill: Most of the wooden poles on this section have been gradually re- 
placed by iron ones, greatly increasing the efficiency of this line. General repairs by 
troops were made during March and April, 1887. As great difficulty had been experi- 
enced in former years to maintain the span across the Canadian River, south of Fort Reno, 
during high water, a substantial derrick or to^ver was erected on each bank of sufficient 
height to securely support a steel wire above reach of the periodical floods. The exten- 
sion of the ^Hthern Kansas I^ilros^d Company's telegraph liue to a point 14 miles south 
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of Fort Supply offered ft shorter and safer outlet for the entire section than was afforded 
by the Dodge City and Henrietta connections. The lines from Fort Supply to Dodge 
City, and from Fort Still to Henrietta, were therefore discontinued June 30, 1887, and 
a new transfer office was opened at Woodward, Ind. T., a station on the Southern Kan- 
sas Railroad, 14 miles south of Fort Supply. AH of the iron poles and part of the other 
line material on these discontinued sections will be recovered and the remainder sold at 
auction. 

The Fort Stanton section, 108 miles from Fort Stanton to Lava, N. Mex., is in good 
condition, and has required no general repairs. About 82 miles of this line is on iron 
poles. 

The Fort Bridger section, 10 miles from Fort Bridger to Carter Station, Wyo., is en- 
tirely on iron poles, and has continued in excellent working order. 

The Fort Union, Fort Wingate, Fort Lewis, and Uncompahgre (Fort Crawford) sections 
are short lines, mostly operated with telephones, and carrying no rejgular, paid, commer- 
cial business. The local control of these sections is in the hands of the post authori- 
ties. 

Department of the Columbia and California. — Fort Klamath section, 233 miles fh>m Fort 
Bid well, Cal., via Fort Klamath, Oregon, to Ashland, Oregon. This line runs through 
densely timbered, mountainous districts, and requires more frequent and costly rex>airs 
than any other section. General repairs were made by troops during October and No- 
vember, but the line needs an entire reconstruction on new poles to put it in to a reasonably 
efficient condition. An additional repair station was opened at Bly, Oregon, with good 
results. It is intended to put fVom 1,000 to 2,000 new poles on this line, according to 
cost, during the present year, and by this means maintain it in operation until a special 
appropriation for its reconstruction can be secured. 

Fort Canby section, 23 miles from Astoria, Oregon, via Fort Stevens, Oregon, to Fort 
Canby, Wash. This section had just been placed in excellent repair, when, on July 31, 
1886, the submarine cable across the mouth of the Columbia River was brokeh by, it is 
presumed, a ship's anchor. Several fruitless and expensive attempts were made to re- 
cover and repair the cable, which was found to be so deeply imbedded in the sand as to 
resist all efforts made to raise it. As its final recovery appeared more than doubtful, a 
special appropriation of $5,000 was asked for to provide a new cable, but Congress saw 
fit to allow only $500 for another attempt to raise and repair the old one. As this sum 
was believed to be inadequate to have the work done by contract with private parties, 
the assistance of light-house tender Manzanita and of the engineer in charge of the Co- 
lumbia River improvements, was asked for and promised, but neither could be obtained 
up to the close of the year. Proposals have now been invited from private parties to 
undertake the work for the sum appropriated, and if this fails the further action of Con- 
gress must decide whether or not telegraphic communication with Fort Canby shall be 
re-established. Since the break in the cable a display and vessel-reporting station has 
been established Fort Stevens, Oregon, which, to a small extent, performs the work 
formerly done by the Fort Canby Station. 

Cape Flattery section, 80 miles from Port Angeles, Wash., to Tatoosh Island, Wash. 
The line runs through a densely wooded wilderness, and is therefore subject to many in- 
terruptions, caused by falling timbers and forest fires. The heavy submarine cable, 2 
miles long, connecting Tatoosh Island with the mainland, failed on January 24, 1887, 
which was later discovered to have been caused by the cable chafing against the rocky 
bottom of the stniits, near the land. An attempt made to raise the cable with ordinary 
appliances failed, and it was not until June 25 that successful repairs were made with 
the assistance of a steamer hired for the purpose and at a heavy expense. The land line 
having suffered considerably from the violent storms of the past winter and spring, will 
require extensive repairs before fall. 

Spokane Falls section, 91 miles long at the beginning of the year, and extending 
from Fort Spokane, Wash., via Spokane Falls, Wash., to Fort Coeur d'Alene, Idaho, 
was shortened 30 miles through the abandonment and sale of the line between Spokane 
Falls and Fort Cosur d'Alene, on June 16, 1887. This action resulted from the open- 
ing up of private lines to Fort Coeur d' Alene. The line to Fort Spokane underwent an 
almost complete reconstruction during September, in order to have it follow the new 
stage road. About 1,000 new cedar poles were used in this work, and the line is in 
very good condition at present. 

San Francisco Harbor section. The cable between Fort Mason and Alcatraz Island, 
which was reported broken in last year's report, has not yet been repaired. This is due 
partly to the fact that experience has proven this route to be unsuitable for a cable, 
owing to the constant danger of injury from ships' anchors, and partly because commu- 
nication with Angel and Alcatraz Islands can be had over the remaining cables via the 
Western Union lines to Point Tiburon. Propsals have, however, been invited to raise 
and repair the broken cable witji a view of using it ii* coijnectioij with the projected 
}ine to Poipt Reyes, Cal. 
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Deparimewl of Arizona, — Lieut. R. B. WatkinSj Signal Corps,- continued in charge of 
the lines in this department until relieved March 16, 1887, by Lieut. W. A. Glassford, 
Signal Corps, who still remains. The Prescott section, 280 miles (now 227 miles) and 
the Fort Apache section, 216 miles, are the principal lines in this department. Short 
telephone lines, operated by the post authorities, connect Forts Huachuca and Lowell 
with the nearest commercial offices. The Prescott section extended from Ash Fork via 
Whipple Barracks and Phoenix to Maricopa, Ariz., with branch lines to Forts Verde 
and McDowell. The completion of the Prescott and Arizona Central Railroad and con* 
struction of a commercial line from Prescott northward, led to the sale of the military 
wire between Whipple Barracks and Ash Fork on May 19, 1887. The iron poles will be 
recovered. Steps have also been taken to discontinue the military line between Mari- 
copa and Phoenix at an early date, if approved by the Secretary of ar, as a commer- 
cial telegraph line is now under construction between those points. 

The Fort Apache section extends from Fort Apache via Fort Thomas, Fort Grant, and 
Willcox to Fort Bowie, with a branch line from Fort Thomas to the San Carlos Agency. 
It is not probable that any portion of this section can be abandoned so long as the mili- 
tary posts remain. Iron poles are largely used and more will be supplied from the 
Prescott section. Both sections have worked with only occasional interruption, such as 
all telegraph lines are liable to. They have been of great military value during recent 
Indian troubles. The report of the officer in charge has not yet been received, but the 
lines are believed to be in excellent repair. 

Department of Texas. — Lieut. L. E. Sebree, Signal Corps, remained in charge of the 
lines until May 1, 1887, when he was relieved on account of ill health. Since then the 
two sections have been under the local control of the chief operators. 

The Brownsville section, 100 miles, extends from Rio Grande City (Fort Ringgold) 
along the Rio Grande River to Brownsville, with intermediate offices at the sub-posts of 
Edinburgh and Santa Maria. The line is kept in good condition, being almost entirely 
on iron poles, but is subject to frequent malicious damage by outlaws and other evil- 
disposed persons. 

The Fort Davis section, 22 miles from Fort Davis to Marfa, is entirely on iron poles, 
and has been maintained in excellent condition throughout the year. 

A short line operated by a Signal Corps operator, connects department headquarters 
with the Western Union office at San Antonio. 

Department of iJieJPlatte. — The line from Fort Laramie, Wyo. , to Fort Robinson and 
Crawford, Nebr., is at present the only military line in this department operated by the 
Signal Service. The extension of the Fremont, Elkhorn and Missouri Valley Railroad 
to and beyond Fort Robinson, led to the abandonment of the commercial line hetween 
Fort Laramie and Cheyenne, and necessitated connecting Fort Robinson with the com- 
mercial telegraph office at Crawford, Nebr., to provide a new outlet for the posts. The 
poles on this section are decaying rapidly and will soon have to be replaced. It is in- 
tended to supply iron poles as fast as they can be spared from other sections. 

A new line is under construction in this department, from Fort Du Chesne, Utah, to 
Price Station, Utah, a distance of 87 miles. The wire, insulators, and brackets were 
supplied by this service from old and abandoned lines, and the poles were cut by troops. 
An expert Signal Corps lineman has charge of the work, which is now nearing comple- 
tion. 

Preliminary steps have been taken to have the Rawlings-Fort Washakie and Powder 
River— Fort McKinney lines, transferred to this service for maintenance and operation. 
It is hoped to have both line:; in efficient working order by autumn. 

The total receipts from commercial messages transmitted over the military telegraph 
lines during the year amounted to $12,654.67. In addition, $19,836.79 was collected at 
military offices for tolls due the connecting commercial lines. 

The work of this division, as noted in the beginning of this report, consists almost en- 
tirely of auditing telej^raphic accounts, and the regular duties of a telegraph office. 
There are 10 enlisted men in the division, 6 of whom are telegraph operators, and during 
the past fiscal year this entire force has been constantly overworked, owing to the vari- 
ous changes in the manner of auditing the bills of the Western Union Telegraph Com- 
pany, and the various data called for by the Second Comptroller in this connection. For 
this the men of the telegraph division are entitled to especial credit. 

The appropriations under my supervision as telegraph officer are the appropriations 
for telegraphing reports, $120,000 for the past fiscal year, and the appropriation for the 
maintenance and repair of sea-coast telegraph lines, $6,000, and the appropriation for 
military telegraph lines, $24,000. The appropriation of $120,000 for telegraphing re- 
ports was a reduction of $18,000 from that of the previous year, and it was owing to this 
reduction, and the failure of the deficiency bill, on the Ist of March, 1887, that quite a 
large amount of the telegraph work was discontinued ; and in June, owing to some 
changes in the telegraphic cipher, it was found that <^uite a large portion of this work 
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oonld be resumed, and an Jane 10 almost all of it was resamed. It is believed that 
the appropriation for the ensuing fiscal year will cover all demands upon it, and will 
perhaps suffer a slight reduction. I would therefore recommend that for the fiscal year 
ending June 30, 1889, the estimate be for $132,000 instead of $138,000, as I believe for 
that year the telegraphic work of this service can be done for that sum. This reduction, 
however, should not be made in the event of Congress giving an increase in the cotton- 
belt appropriation, as then the sum of $6,000 would be needed for telegraphing those 
reports, and it would be well if an increased estimate is submitted fi>r cotton-belt serv- 
ice, to include therein the sum of, say, $12,000, for telegraphing these reports, as a paid 
service gives far greater satisfaction, and better enables us to furnish the commercial 
public interested the full reports they so much desire. 

In reference to the telegraph lines, the appropriation for the military lines can, for the 
fiscal year ending June 30, 1889, be very readily reduced to $20,000, as prospective re- 
ductions in the number of miles operated will enable us to maintain these lines for that 
sum. 

In regard to the sea-coast lines, their present condition is most excellent, as shown 
above, and I recommend that the estimate for that appropriation be for only $4,000 for 
the fi^l year ending June 30, 1889, which sum, I am confident, will be about suffi- 
cient for their maintenance. 

I desire to call the attention of the Chief Signal Officer to the fact that all the work 
performed by this service for the Army, in maintaining these telegraph lines, has never 
been fairly presented to Congress, or to the War Department. It is well known to the 
different division and department commanders in the Army, and while we in every in- 
stance use our utmost endeavors to give them every facility asked for, and ofbentimes 
seriously embarrass the meteorological work of our service by putting most too many 
men on these lines, yet for this work the service never receives credit. I would therefore 
suggest that in your annual report you make special mention of these facts, to the end 
that at least from the War Department this service will receive proper credit for the 
work it performs. 

F. R. Day, 
Second Lieutenant^ Signal Corps, 

WASHINGTON, July 1, 1887. 



APPENDIX No. xo. 

REPORT OF INSTRUMENT DIVISION. 

Signal Office, Wab Depaetment, 

Washington City, July 20, 1887. 

Sib: I have the honor to sabmit the following report of the instrument division dar- 
ing the year ending June 30, 1887: 

This division was known as the physical laboratory up to August 2, 1886, on which 
date its denomination was changed to that of the instrument division. Prof. T. C. Men- 
denhall was in charge of the division up to October 30, 1886, and on that date was re- 
lieved by First Lieut T. M. Woodruff, Fifth Infantry, A. S. O. and assistant, who con- 
tinued in charge until June 1, 1887, when the writer was put in charge, relieving Lieu- 
tenant Woodruff. 

The principal duties of the division consist in the supervision of the exposure of in- 
struments; the current barometric work of the office; the establishment and supervision 
of stations for the study of atmospheric electricity; the study of new methods of self- 
registering instruments without the aid of photography; experiments upon ground con- 
nection for lightning-rods, and the best methods of protection from lightning; observa- 
tions and experiments upon ground temperature; experiments and efforts to establish a 
normal barometric standard; a study of the ordinary signal service barometer; experi- 
ments with the anemo-barometer ; the study and investigation of a standard of anemom- 
etry and exi^eriments to devise a method of obtaining the vertical component of the 
velocity of the wind; the study of solar radiation and the use of the actinometer; and 
the study and investigation of an apparatus for observing and recording the motion of 
clouds. 

The division is also charged with the custody of all meteorological instruments; their 
inspection after purchase, comparison, examination, and repair; the preservation and 
comparison of all standards and substondards; the conduct of a system of measurements 
of atmospheric electricity, ground currents, and earth temperatures; the testing and cor- 
rections for all instruments issued for use on Signal Service stations, together with the 
consideration of all special sul^jects involving experimental research or measurement. 

Prof. Thomas Russell and Prof. C. £. Marvin have remained on duty in the divis- 
ion during the year. 

In the care of instruments to prevent loss or damage, constant vigilance is exercised 
and they are often counted and checked, and statements of those received and issued 
made. 

As soon as instruments are received from the manu&cturer they are carefully in- 
spected, entered in a day-book by number and kind, and submitted to a rigid compari- 
son with standards. Instruments received bads from stations are stored if serviceable ; if 
unserviceable are repaired, tested, and kept for reissue. When any instruments are issued 
from the division, a complete record is kept and a history of the issue, and all the details 
always readily accessible. 

All thermometers are examined, tested, and compared in bunches of six; tests made 
at freezing point, scales read with magnifying glasses, and readings noted. They are 
then tested at a temperature of 42° with a standard thermometer, and in like manner for 
every 10° up to 112°, and at intervals of 20° below 32°, down to— 28°. 

The proper corrections are calculated and recorded on a card for future use, which 
shows the date on which the tests and comparisons were made. 

Instruments with defects are rejected. Special comparative readings of barometers are 
made when required, and comparative readings of the substandards and stations barom- 
eters are regularly made and recorded. 

Aneroid barometers are compared by being put in receiver, air exhausted, and then 
allowed to re-enter slowly. The readings of a mercuria|l gauge connected with the re- 
ceiver are then compared with the readiness of the aneroid and the differences noted as cor- 
rections. These comparisons are generally made at temperature 0° F. , 62° F. , and 95° F« 

Barometers which are unserviceable are repaired. They are taken apart, cleaned, and 
carefully examined. Scales and verniers are repolished, damaged parts, such as tubes, 
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clamps, screws, cisterns, bags, etc., are replaced, and the whole instrament made *' mer- 
cury tight. '^ They are then compared with the standard. 

Thermometer scales are cleaned and resilvered. 

Mercury is redistilled in a very careful manner in order to render it pure enough for 
barometric purposes. 

Barometer tubes are carefully filled by the boiling process. 

The care of the sixteen self-recording instruments requires repairing, cleaning, and 
adjusting in the instrument room, and each is timed and checked daily. These instru- 
ments are exhibited and their action explained to visitors. 

The records of all, with the exception of the Swiss ombro- anemograph and Hongh's 
meteorograph, have been compared with those of non-registering instruments and the 
sheets filed away for future use. 

All anemometers received are tested and rigidly compared before being issued to sta- 
tions. 

The total number of instruments received during the year was 2,366, classified as fol- 
lows: 

Barometers . 144 

Thermometers - 1,502 

Rain and snow gauges ._-. 266 

Wind- vanes _^__ _ 84 

Anemometers 139 

Anemometer self-registers , 31 

Anemometer supports 17 

Whirling psychrometers 146 

Clocks L 37 

The number of instruments issued to stations of the service and to voluntary observers 
was 2,115. These are classified as follows: 

Barometers 129 

Thermometers ^ 1,207 

Rain and snow gauges 435 

Wind-vanes __ _ 89 

Anemometers . 76 

Anemometer self-registers 42 

Anemometer supports : 32 

Whirling psychrometers 75 

Clocks . - 30 

In addition to this, 266 instruments were received, examined, compared, and tested 
before being issued to private persons. During the year 120 barometers were repaired 
and 137 barometer tubes boiled and filled. 

An iron barometer cistern has been devised by Private Tuch, on duty in the instru- 
ment room, which was submitted for examination and approval, and if adopted will 
secure greater durability and simplicity in the method of cleaning barometers. 

A device for automatically marking every 10 miles of wind on the record- sheet of the 
anemometer, by Private Tuch, was also submitted for examination and approval. 

The observation and experiments upon atmospheric electricity were carried on in the 
usual manner. Simultaneous observations were frequently made at the top of the Wash- 
ington Monument and the instrument room of the Signal Office. Reports of observations 
were also received from electrical stations at Boston, Mass. ; New Haven, Conn. ; Ithaca, 
N. Y.; Columbus, Ohio, and Terre Haute, Ind. 

Extracts from these observations and notes on results have been published in the 
Monthly Weather Review during the year. 

Six new electrometers of improved patterns were received from the Electric Manu- 
facturing Company, but were found to require new glass parts of greater insulating 
power, to obtain which required a long delay. 

The electrical stations were supplied with these new electrometers as soon as practica- 
ble. Experiments made in the physical laboratory of the division led to great improve- 
ments in the suspension of the electrometer needles, and the instruments now in use are 
believed to be more reliable and uniform in their indications than any used heretofore. 

A special form of photographic self-register was devised and constructied by Professor 
Marvin and is thought to be peculiarly adapted to the continuous registration of the 
electrometer. 

The preliminary experiments with resistance thermometers for the measurement of 
earth-temperatures were completed early in the year, and detailed drawings and specifi- 
cations by Professor Marvin of the sets of the apparatus submitted. 

In due time the instruments were received, and after careful examination found to be 
highly satisfactory. The necessary adjustments to standard, and other preparations of 
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the apparatus ior use, mrere made, and one set, with seyexal thermometers, was sent to 
Terre Haute, Ind., where the first experiments and measurements of underground tem- 
peratures were made. 

A delicate seismograph was set up in the lahoratory, and hy electrical devices was 
made to stop a clock, and thus accurately record the time when the instrument was af- 
fected by earth-tremors. 

Professor Marvin correctly timed two or three earthquakes by means of the apparatus. 
Subsequently one other instrument was placed in the electrical station at Terre Haute, 
Ind. These two are the first and only instruments of this kiud kept in operation in the 
United States. 

Many tests of samples of telegraph wire for military field lines have been made in the 
laboratory during the year, and the necessary preparation of instruments and apparatus 
was made for testing the Block Island and Cape Charles and Cape Henry submarine 
cables. 

During the year, under the immediate supervision of Professor Russell, 1,281 Signal 
Service thermometers were compared with the standard instruments, and 269 thermom- 
eters were tested and compared for voluntary observers and other persons. 

Ten aneroid barometers were tested and their corrections determined for pressures 
from 14 inches to 31 inches, and for temperatures 30 degrees apart from 0° F. to 90° F. 

Two hundred and seventy-two rain-gauges were numbered and calibrated. 

The old Kew pattern barometer was fitted with a new tube with an internal diameter 
of 1.2 inches. It was altered and arranged to read according to the colli mation method de- 
vised by Marek. The top of the mercurial column is located by readings of a cathetom- 
eter telescope on the direct image of a set of cross-wires in a collimator and their re- 
flection from the mercurial surface of the top of the column. A brass bar to serve as a 
scale for this barometer was inlaid with silver, and was graduated to millimeters. The 
graduation corrections of this bar were determined by comparisons made with a stand- 
ard half-meter bar made by Professor Rogers. 

The coefficient of expansion of the brass bar was determined by comparing it at a 
temperature of about 22° C. , and also when jmcked in melting ice with a steel bar 1 meter 
in length kept at a constant temperature of 0° C. by being packed in melting ice. 

The vacuum correction of the instrument was determined by Arago^s method of vary- 
ing the size of the vacuum-chamber and making simultaneous readings with another bar- 
ometer, and also with the size of the vacuum-chamber kept unchanged. A series of com- 
parisons was made between the Signal Serviee working standard barometer (Adie No. 
1526) and this Kew pattern instrument. The results showed that Adie No. 1526 with 
a correction of -f .002 of an inch applied, read 0.004 of an inch higher than the Kew 
pattern barometer after correction for errors of scale graduation, etc. 

The method of locating the surface of mercury in the cistern of the Kew barometer by 
readings of a cathetometer telescope on a set of cross-wires partially immersed in the 
mercury and on their reflection from the surface does not prove entirely satisfactory, 
but the main defect of the instrument is that its vacuum correction can not be easily de- 
termined. 

Professor Russell has adopted a new design for a normal barometer, in which the size 
of the vacuum can be changed quickly and the surface of the mercury in the cistern 
located by- a collimator in the same way as the top of the column. 

Som e progress has been made in the construction of the cistern for this barometer, 
which is entirely of glass. 

The compsirative readings of the still and whirled psychrometers made at stations were 
collated and reduced, and a report on the diflerences was submitted. 

For one day in each month in the year the traces of the self-registering instruments 
in the instrument room of the Washington Station, were compared with the meteoro- 
logical record as a check on their working. 

The comparative readings of the ^* extra" and '' station'' barometers at Signal Serv- 
ice stations made on the last two days of every month were tabulated, and numerous 
suggestions, based on these comparisons, were made relative to changes in the corrections 
of the barometers, corrections of their back records, and the repair, cleaning, and calling 
in of the instruments. 

Numerous letters were prepared in answer to correspondents, giving information about 
methods of measuring humidity, about self-registering instruments, the corrections of 
barometers, .thermometers, etc. 

Comparisons were made on the last two days of every month of three substandard 
barometers in the testing-room. 

Plans and detailed specifications were drawn up for various instruments, thermometers, 
self-register for anemometers, barometers, mercurial gauge for aneroid comparator, com- 
parator for thermometers at low temperatures, comparator for thermometers at tempera- 
tures from 32*» to 100** F., etc. 
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Board meetings were attended on the proposed changes in the form of thermometers 
in use, on the new support for rain and snow gauges, and on the best form of anemome- 
ter for use by the service. 

All correspondence relative to the purchase of instruments which may be required is 
referred to the division for recommendations and remarks, and all communications refer- 
ring to the establishment of volunteer stations of ob^rvations and the supply thereof 
with instruments, are acted upon by the officer in charge as a member of the ^^ loan 
board." 

There is a pressing need of a building in which the work of the division can be con- 
centrated, as the distance apart of the physical laboratory, the instrument room, the 
testing room, and the store-room causes delay in the transaction of business, and re- 
quires an extra messenger. 

Very respectfully, your obedient servant, 

John C. Walshe, 
Second Lieutenant, Signal Corps., Assistant in charge Instrument Division. 

The Chief Signal Officbb. 



APPENDIX No. ii.'i 

REPORT OF EXAMINER'S DIVISION. 

Signal Office, War Department, 

Washington Ciiy^ July 8, 1887. 

Sib: In accordance with instractions contained in Memorandnm Ko. 82, dated Signal 
Office, Jane 28, 1887, I have the honor to submit the following report of the operations 
of the examiner's division for the fiscal year ending June 30, 1887. 

At the close of the last fiscal year the division was under the charge of Second Lieut. 
Frank Greene, Signal Corps, U. S. Array, who so continued until August 12, 1886, when 
he was relieved by First Lieut. R. E. Thompson, Sixth U. S. Infantry, acting signal of- 
ficer, by virtue of Instructions No, 43, dated Signal Office, August 12, 1886. Lieutenant 
Thompson continued in charge of the division until May 1, 1887, when he was, under 
the provisions of Instractions No. 25, ^ted Signal Office, April 28, 1887, relieved by 
myself. 

The working force of the division consists of three clerks and a messenger. There have 
been no changes in it during the year except the detail of a man, on two or three occa- 
sions, to assist during a heavy press of work. 

All letters of authority for purchases and expenditure of money have been carefully 
scrutinized previous to approval, to see that they were legal, proper, and correct in form. 
And when, in the opinion of the examiner, they were not so found they were returned 
to the source from whence they came, with the obj ections stated in writing. All vouchers 
for purchases and expenditures of the property and disbursing officer have been audited 
and approved previous to payment, or, where irregularities or inaccuracies have been 
found, have been returned for correction or adjustment, as the circumstances of the cases 
required. A thorough and complete examination of all money accounts and property 
returns pertaining to the service -has been made before forwarding them to the Third 
Auditor of the Treasury, none of which, however, were permitted to go forward until 
after all differences found had been adjusted; in fact, a general control under the law and 
the regulations of the War and Treasury Departments, has been had of all fiscal opera- 
tions of the service where the disbursements have been made by the officers of the Signal 
Bureau. 

The close scrutiny observed of all accounts or proposed expenditures of money has been 
with a view to prevent irregularity or illegality^ and to secure to the service 'the greatest 
possible economy. 

In addition to these, a complete record of all letters received, letters of authority issued, 
vouchers audited, and money accounts and property returns examined and transmitted 
to the Third Auditor of the Treasury for settlement, has been kept, showing the history 
of each transaction from its authorization tK) its final disposition. 

The correspondence connected with the adjustment of money and property accounts 
has been large and has involved much labor in the prosecution of this branch of the work. 
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The amount of work performed during the year is briefly set forth in the following 
summary: 

SUMMARY. 
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96 

231 
170 

154 
130 

482 

16 

3 


1 

79 

178 
261 

156 
68 

550 

1 


• 

50 

157 
147 

139 


• 

9 

C 
9 

74 

196 
136 

Xi\ 


Total. 


Betams of signal equipments and stores 
examined and forwarded to U. S. Treas- 
ury , 


51 

147 
160 

224 
66 

560 

7 


35 

80 
146 

274 
187 

592 


t832 

2,185 
2,317 

2,593 


Letters sent in connection with the ex- 
amination of money accounts and prop- 
ei:ty returns 


Letters received and recordedt 


Letters of authority for purchases and 
expenditures received, examined, and 
recorded 


Purchase vouchers audited and recorded.. 
Expenditure vouchers audited and re- 
corded 


78 i 71 

354 452 

23 21 


1,049 

5,947 

t83 

tio 


Accounts current, line receipts, exam- 
ined and disposed of. 


Accounts current of property and dis- 
bursingf officer for appropriations, ex- 
amined and forwarded to U. S. Treas- 
urv 


3 






1 


Accounts current for sales at auction ex- 
amined and forwarded to U. S. Treas- 
ury 




1 
29 
49 
65 




1 

32 
117 
143 


20 

176 

81 






3 


Weekly and monthly statements of pub- 
lic funds recorded and verififtd 


12 

(•) 
(•) 


33 
37 
73 


17 

94 

145 


26 

101 
61 


20 

183 

55 


23 
69 
58 


65 
26 


27 
180 

88 


3Z7 


Errors, irreg^ularities, and differences 
discovered 


1,208 


Office memoranda written in regard to 
the work of the division 


875 







* No record kept prior to August 18, 1886. 

t These figures do not, however, altogether represent the actual number of papers handled, as in 
nearly every instance the accounts and returns are accompanied by numbers of vouchers and sub- 
vouchers, varying from one or two to several hundreds, as in the accounts of the property and 
disbursing officer, which have varied from about Ave hundred to about nine hundred each, and have 
Aggregated 6,103 for the ten accounts-current of that officer examined and forwarded to the Treas- 
ury during the fiscal year. 

As will be seen by the foregoing, the volnme of papers passing through the division 
has been extremely large, and has taxed the energies of the three clerks employed 
therein to the utmost to handle it properly; but by unremitting labor, with material as- 
sistance from the messenger, who, when not employed on messenger duty, has performed 
the duties of a clerk in a satisfactory and acceptable manner, this has been done and the 
work kept up to date as nearly as the nature of money and property accounts will per- 
mit, except in case of accounts current for line receipts on United States militaxy tele- 
graph lines, which, notwithstanding the best endeavors to keep them examined up to 
date, have gradually fallen behind and are now, in some instances, eight and ten months 
in arrears. It is, however, hoped and expected that these will, during the coming fiscal 
year, be brought up to date and so kept in the future. 

In conclusion, I have the honor to say that it affords me great pleasure to especially 
commend for faithfulness in their work during the time I have been in charge of this 
division Sergeant James B. Newlin, chief clerk; Privates C. P. Cronk and J. W. Eennie, 
and Mr. Zeph Fenno. 

I am, sir, very respectfully, your obedient servant, 

Thos. M. Woodruff, 
First Lieutenant, Fifth Infantry, Acting Signal Officer, ^ 
and AssisiajU in cluirge of Examitier^a Division. 

The Chief Signal Officer. 



APPENDIX No. X2. 

REPORT OF THE OFFICER IN CHARGE RECORDS DIVISION, 

Sib : In compliance with instructions, I have the honor to make the following report 
of work done in the records division, from the date of its establishment, March 1 to 
June 30, 1887. 

The following tables, eleven in number, published in the Weather Review, have been 
prepared and furnished monthly to the review division: 

Table No. 1. — Miscellaneous data from Signal Service stations. 

No. 2.-;-Table of monthly snowfalls. 

No. 3. —Table showing the amount of snow on the ground at the end of the month. 

No. 4. — Table of water temperatures. 

No. 5. — Table showing heights of rivers above low water. 

No. 6.^-Table of winds exceeding 50 miles an hour, other than maximum velocities. 

No. 7. — ^Table of comparative maximum and minimum temperatures. 

No. 8. — Table of rainfalls exceeding 2 inches. 

No. 9. — Table of normal pressure. 

No. 10. — Table of normal temperature. 

No. 11. — Table of normal precipitation. 

The following tables have also been prepared for the review division : 

Tables of mean monthly humidity, average cloudiness, total wind movement, and 
total precipitation for each month of the year for eleven years at 174 stations. Also 
tables of average monthly humidity, average monthly cloudiness, and average total 
monthly movement of wind, computed from opening of station the end of 1886 at 174 
stations. 

DATA FURNISHED INDICATIONS DIVISION. 

Tables of normal pressure, temperature, and precipitation have been prepared and fur- 
nished monthly to the indications division, vnth tables of normal temperature and pre- 
cipitation for winter and spring. 

Professor Carpmael, Toronto, has been furnished monthly tables of normal a. m., p. m., 
and midnight pressure and temperature for all stations. 

Engineering News has been furnished monthly with a table containing data of tem- 
perature, wind, and precipitation from certain specified stations. 

Tables of daily normal temperature and precipitation have been prepared for all sta- 
tions of the second order except a few for which the available records were not sufficient 
to enable this to be done. Exclusive of the work of preparing the tables, a great deal 
of work \i9» arisen in connection with these normals. 

The different stations having been required to verify the temperature tables and report 
all errors discovered, it was soon found that the forms (No. 134) from which the normals 
had been prepared required very extensive corrections, which necessitated a great deal of 
correspondence with stations. In this connection several hundred letters, most of them 
containing inclosures for examination, were referred to this division, so that the work 
of verification of normals is about half completed for all stations. In connection with 
this was the work of examining reports on ^^ constants, '^ etc. 

All reports of this character from March to May, inclusive, were examined, corrections 
made, and, when necessary, instructions given foif the proper manner of preparation. 

Duplicate copies of normal precipitation tables and of normal temperatures of May, 
Jane and July, for all stations, and duplicate copies of normal temperature of 35 selected 
stations for all months, were furnished the stations division. 

Copies of Fort Sully Form 113 for three months were also made for stations division. 

A table showing number of signals ordered, number ordered late, numbered verified, 
per cent, of verification, and number of storms without signals, from January, 1880, to and 
including March, 1887, for the Chief Signal Officer.. 

Prepared for indications officer, table showing number of times the maximum velocity 
of the wind equaled the present verifying velocity, with the direction, at all stations dis- 
playing cautionary signals on the lakes and gulf and Atlantic coasts, for June and July, 
1886, and a chart showing mean surface temperature of water at 38 stations for June and 
July, 1886. 
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« 

DATA PBKPABXD VOTL VSM OUTSIDB OV OFIICK OF THS CHIEF SI6HAI. OFFICKfi. 

8eyenty-fleTen reqnesfs of all kinds have been filled lor use of parties outside of this 
olfiee, sixteen being certified under seal of the War Department. 

WOBK DOHE OH KBOOSDS FOB FHX. 

The following work has been done on records ibr file: 

Miming data entered on 3 a. m., 10 p. m. charts, and charts completed for the first 10 
daysof April, 1887. - 

Data entered on Form 134 wonld eqnal to 1,714 months' record, and data computed 
that of 1,666 months. 

In the yarions forms of records 3,592 corrections have been made. 

Computed table of monthly and annual precipitation far all stations for 1886. 

Entered and computed table of total monthly wind movement for all stations, Sep- 
tember to December, 1886, indnsiye. 

Table of monthly mean dew-point computed for all stations for 1886. 

Entered in mean book sums and means of all elements of weather for February, March, 
and April, 1887. 

Means of 7 a. m., 3 p. m., and 11 p. m. temperatures, computed for all stations for the 
last six months of 1886. 

Monthly range of barometer entered and sums and means, computed for all stations 
for the last four months of 1886. 

Entered in table showing number of times wind was observed blowing from eight 
principal points, data of all stations for 1886. 

Entered maximum and minimum temperatures of third-order stations for last fonr 
months of 1886. 

Entered in table showing nnmber of clear, fiiir, and cloudy days, data of 125 stations, 
September to December, 1886, inclusive, and computed percentages. 

Entered in table showing average number of days on which .01 inch precipitation oc- 
curred, data of 60 stations, October to December, 1886, inclusive. 

Computed supis and means in table of average cloudiness for all stations, October to 
December, 1886, inclusive. 

Computed for all stations, October to December, 1886, inclusive, sums and means in 
table of lowest barometers. 

Table of mean maximum and minimum temperatures, data entered and computed for 
'all stations for 1886. 

Table of temperature and precipitation at post hospitals, data entered for 1886, 68 
stations. 

Entered in table showing temperature and precipitation record of voluntary stations, 
data of 324 stations, and computed sums and means, October to December, 1886, inclu- 
sive. 

TABLES FOB ANNUAL BEPOBT OF CHIEF SIGNAL OFFICES. 

Table showing hourly velocity of the wind, entered and computed for all stations for 
1886. 

Table showing precipitation at cotton-region stations, April to October, 1886, inclu- 
sive, data entered for 137 stations. 

Table showing maximum velocity of wind for each month, data entered for all stations 
for 1886, made in duplicate. 

Table showing number of clear, fair, cloudy, and rainy days for each month, data 
entered for all stations for 1886. 

Table of mean maximum and minimum temperatures, data entered for all stations 
for 1886. 

Table showing daily range of temperature, data entered for all stations for 1886. 

Table showing monthly average cloudiness, data entered for all stations for 1836, made 
in duplicate. 

Table showing monthly maximum and minimum temperatures and precipitation at 
third order stations, data entered for all stations for 1886. 

Table showing monthly mean relative humidity at all stations for 1886, made in dn- 
plicate. 

Table showing monthly maximum and minimum and annual range of temperature 
at 300 voluntary stations. 

Table of monthly mean temperature for 300 voluntary stations, made in duplicate. 

Table of monthly and annual precipitation at 300 voluntary stations. 

Table of monthly maximum and minimum temperatures at 67 post hospitals. 

Table of monthly and annual mean temperatures at 67 post hospitals, made in duplicate. 

Table of monthly and annual precipitation at 67 post hospitals. 

Table showing dates of first killing frost at 112 stations, east of the Rocky Mountains. 
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Table showing dates of fiist snow at 112 stations, east of the Rocky Mountains. 

Table showing dates of opening and closing of navigation at 39 stations, season of 
1886-'87. 

Table showing normal precipitation for each month and the departure of precipitation 
of each month of 1886 therefrom for all stations. 

Table of mean a. m., p. m., and midnight temperatures at all stations for each month, 
computed from commencement of observations to the end of 1886. 

NEW FOBMS PBEPABED. 

Thirty different kinds of forms were prepared, and a total of 2,370 copies made. 

FILING AND BEINDEXINQ VOLUNTAEY AND POST HOSPITAL BEC0BD8. 

Records of ten months were filed in books, and the original indexing of 165 volumes 
of voluntary and post hospital reports was carefully gone over and errors corrected. 

This involved the examination of every page in each of the 165 volumes to see that it 
was given its proper place in the original index. When this was completed the names 
were transferred from the old index books to the new, one volume being used for each 
State, so that it was necessary to go over the old volumes very many times in order to se- 
lect the stations by States. This was nearly completed for all States to the end of 1885. 

FILING BBGULAB BECX)BDS. 

All the various forms of meteorological record from regular stations, or of matter per- 
taining thereto, have been properly filed as received. This includes the examination of 
newspapers received from stations and the preparation for the binder of those records 
that aj^ made up in volumes. The records were all transferred to one building (except- 
ing original records) and rearranged, and in many cases relabeled, so that they were 
made comparatively easy of access. Numerous requests for records from difierent di- 
visions of tiie o£^ce were made and filled. 

LETTEBS. 

Exclusive of those relating to tornadoes and cablegram service (mentioned under those 
heads) 117 letters were received and 128 sent. 

PBOOF BEAI^. 

Proof of 103 pages of annual report was read and revised. 

MISCELLANEOUS. 

Verification of several tables prepared at stations for publication. 
Discussion and letter regarding moon and weather for review. 

SUBDIVISION OF TOBNADOES. 

On the organization of the records division, March 1, 1887, the subject of the tornadoes 
studies was made a part of this division, but the following report dates from June 30, 
1886: 

A large part of the work of this subdivision consists in the collection of data relative 
to tornadoes and other violent local storms, and the abstraction of such portions of the 
data as are desired for record and study which are entered in the tornado books, kept in 
this division. 

In the prosecution of the work 1,276 detailed reports of the occurrence of tornadoes or 
destructive storms have been received, and in connection therewith 2,830 oommunica- 
lions wer« sent and 1,066 received. 

From newspapers and other sources information was received of the occurrence of tor- 
nadoes in certain localities, and 1,537 letters of inquiry were sent to persons living in 
the vicinity of the path of the tornado or storm, requesting detailed information in re- 
gard to the same. 

The names of 889 observers have been added to the list of tornado reporters, making 
the total number of tornado stations throughout the country 2,376. 

These reporters are supplied with the necessary blanks, circulars, and envelopes to en- 
able them to render reports to this office. 

Two tiiousand one hundred and twenty-three newspapers were examined for record of 
meteorological phenomena, and a large number of clippings, not of a tomadic nature, were 
turned over to the officer in charge of the review division. 

A brief summary of the results of study and investigation of the occurrence of torna- 
does was prepared at the expiration of each month for publication in the Monthly Weather 
Review. A compilation of these summaries presenting the most important points in the 
work accomplished during the year is given in the following table: 
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SUMMARY. 



Place and month. 



Jtdy, 1886. 



Florence, S.C 

DallaSf Mo 

Middletown,Ky 

Sleepy Eye, Minn 

Bloomington, 111 

De Leon and Mooresville, 
Tex. 

Millbrook, Pa 

Newark, Ohio 

Barnesville, Ohio 

Lunenbarffh Ck>unty, Vir- 
ginia. 

Petersburgh, Dak 

Great Harrington and Leo- 
minster, Mass. 

Potaskola, Allentown, and 
Vaughnsville, Ohio. 

WethersfleM, Conn 

Wethersiield.Vt 

August, 1886. 



Day. 



Leipsic,Ohio 

Battle Creek, Mich 

HarlJand, Kans 

' Beaudry, Minn 

Near Aberdeen, Dak 

Attica, Ind. 

Newburgh,Ind 

Dalton, Albert Lea, and 
Breckenridge, Minn. 

La Moure, Fort Abercrom- 
bie. Wild Rice, Hickson, 
Brampton, and Newark, 
Dak. 

Wyoming, Warsaw, Mar- 
tinsville, and Castil, N. Y. 

Agency, Mo 

Edmont,Tex 

Buffalo, Cochran's Mill, Co- 
kato, and Keystone, Mnin. 

Enderly, Minn 

Lyons Station, Connersville, 
and Quakertown, Ind. ^ 

San Antonio and Co- 
manche, Tex. 

September, 1886. 

Ellington and near Burn- 
side, Conn. 

Jersey City, N. J., Flushing, 
and Brooklyn, N. Y. 

Onancock, Va 



Shelbyville,Ill 

Seymour, 111 

Near Springfield, 111 

Tolono.Ill 

Savoy, 111 

Sylvania, Ind 

Three miles south of Coving- 
ton, Ind. 

Terre Haute, Ind 

Dundee, Ind 

Alamo. Mich 

Diamondale, Mich 

Brady and Wakeshama, 
Mich. 

Shephardsyille and Saint 
John. Mich. 

Victor Township, Michigan.. 

Howell, Mich 

Brighton, Mich 

Near Wakelee, Cassopolis, 
Barron Lake, Penn, and 
Marcellus, Mich. 

Rice Creek, Mich 

Brooklyn, Mich 



1 
8 
8 
9 
9 
12 

18 
14 
14 
18 

23 
80 

30 

30 
30 



1 
1 
5 

9 
11 
12 
14 
15 

15 



16 

17 
18 
2L 

21 
22 

24 



12 

12 

12 

16 
16 
IG 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 

16 
16 
16 
16 



16 
16 



Time. 



5.30 p. m 

6 p.m 

12.30 a.m... 
7.30 p.m.... 
Afternoon. 



Night.... 
2.30 a. m. 
2.30 a. m. 



4.30 p.m. 



Direc- 
tion. 



SE. 



S. 



N. 
NE. 



E. 



10.40 a. m. 
5a.m 



2.30 p.m.. 

10 a. m 

Evening.. 
2.45 p.m.. 
Morning., 
8.15 p.m.. 

5 p. m 

Evening.. 



6.30 p.m. 



3.30 to 4 p.m. 



6 p.m 

3 30 p.m. 
5 p.m 



E. 

SE. 
SE. 



SE. 



Form of 
cloud. 



Funnel. 

....do 

....do 

....do 

....do 



Funnel. 

....do 

....do 

do 



...do 
...do. 



• •••"O ••««• 



...do.. 
..do . . 



Width of 
path. 



Funnel 



E. 



4.20 p.m. 
3.25 p.m. 



5 p.m. 

7 p.m. 

6 p.m. 

8 p.m. 



11 a. m 

4 p.m 

4 p.m 

4 p.m 

4 p.m.- 

11.35 a. m. 
4 p.m 



ESE. 

NE. 

E. 

NE." 



SE. 



Funnel . 



... .do. 



Funnel . 



Funnel .. 
do 



11.30 a. m. 
8.15 p.m.. 

1 p.m 

12.30 p.m. 
Noon 



.do 



....do 

Ip. m 

....do 

10.30 a. m. 



11.30 a. m. 
Ip. m 



N.30OE. 

NE. 

NE. 

NE. 

ESE. 

NK. 

NE. 

NE. 

NE. 

NE. 

NE. 

E. 

E. 
NE. 
NE. 

NE. 

E. 
NE. 

NE. 
N30OE. 



NE. 
E. 



Basket.. 
Funnel , 



.do. 

.do. 
.do. 
.do. 
.do. 
do. 
.do. 
.do. 

do. 
.do. 
.do. 



Funnel. 



Feet. 



••••• «•••••••• •••••• 



75 



45 



150 
90 

60 
75 

150 



10,560 



600 



160 to 330 



40 to 250 



660 



Narrow. 



2,640 
Narrow 



Funnel. 
Funnel. 



.do 
.do 



060-1,320 



Total valuation 

of property 

destroyed. 



Light. 

Do. 

Do. • 
Great. 

Do. 

Do. 

Light. 
Great. 
Do. 
Considerable. 



Considerable. 
Considerable. 



75 $20,000. 



Considerable. 
Great. 

Considerable. 
9l,7U0. 
Great. 
Considerable. 

Great. 



Considerable. 



Small. 
Considerable. 

Do. 



925,000. 



Very destruc- 
tive. 
Do, 

Slight. 

92,0v0. 



$135,000. 



Considerable. 

Do. 

Do. 
Great. 

$6,000. 



Considerable. 
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SUMMARY— Continued. 



Place and month. 



September, 1886— Cont'd. 

Bath Mills, Mich 

Joliet,\knd 9 miles southeast 

of Plainfield, 111. 
BqfTalo, Mo 

Sentinel Prairie, Mo 

October, 1886. 

Near Cape Hatteras, North 

Carolina. 
Clinton, Mich 

Nqvernber, 1886. 

Panamint, Cal 

Chambersburg:h,Pa 

Luzerne County, Pennsyl- 
vania. 

January, 1887. 

Sims' Chapel, Ala 

Chapel Hill, Tenn 

Near Greenbrier, Tenn 

Brookston.Tex 

Near Brazos, Tex 

Anderson's Mill, S. C 

Near Fairview, S. C 

Graham, N. C 

Near Catawba, N. C 

Pultneyville, N. Y 

20 miles west of East Otto, 

N.Y. 
Burnt 'Pactory,S.C 

Febrtiary, 1887. 

Kilburne, Ohio 

Neshannock and Mercer, 
Pa. 

Huntington, Pa 

Tyrone. Pa 

Greenburr, Pa 

Tioneata, Pa r... 

Canton and Louisville, Ohio.. 

Akron, Ohio 

Vannattasbur^r, Ohio 

Carroll and LithopoliH, Ohio.. 

Centreburgh, Ohio 

Lancaster, Ohio 

Wellsville, Ohio 

Mount Hor,Ky 

Pactoryville, N. Y 

Lowmanville and Wells- 
burgrh, N. Y. 

Near Midway, Md 

Shelby ville, I nd 

Near Colorado SprinfTS, Colo. 
Athens, Kans 

Cuthbert and near Fort 
Gaines, Ga 

Near Orovi lie, Cal.. 

Ekitonton,Ga 

Near Worthville and Jack- 
son, Ga. 

Elk Creek, Ky 

Wallace, La 

Tyler Creek, W. Va 

March, 1887. 

Tampa, Fla '. 

Topin'sGrove, W. Va 

Burton, W.Va. 



Day. 



16 

18 

18 
18 

1 
14 



14 
18 
18 



13 
13 
13 

22 
22 
23 
23 
24 
25 
30 
30 

30 



10 
11 

11 
11 
11 
11 
11 

U 

11 

a 

11 
11 

11 
11 
11 
11 

11 
11 
16 
17 

18 

21 
2G 
26 

26 
20 
26 



17 
24 
24 



Time. 



Ip.m , 

7.15 p.m. 



Morning. 
3.30 p. m.. 



Afternoon... 
2p. m 



9p. m 

Morning. 
....do 



a. m .. 
6 p. m. 
....do... 



7 p. m 

4 a. in 

Afternoon. 

....do 

Morning... . 

4 a. m , 

5 p. m 

4.20 p.m.... 



9 p.m. 



7.20 a. m. 
11 a. ni ... 



Noon . ... 

....do....... 

11 a.m.... 

....do 

Morning. 



.do 



...do 

7.45 a. m 
8 a. m .... 
Da. m 



Morning.. 

G p. m 

11.30 a.m. 
....do 



1.15 p. m. 
4 a. ui. ... 

3 p. ni 

2 p. m 



Afternoon. 



Evening. 
4.15 p.m. 
4p. m 



9 a. m 

11.50 a.m. 



5 p.m. 



5 p.m 

4.30 p.m. 
6.:)0p.m. 



Direc- 
tion. 



NE. 

NE. 

NE. 
NE. 

E. 

NNE. 



NR. 

NE. 
NE. 



NE. 

NE. 
E. 

NE. 

NE. 
E. 
E. 
E. 

NK. 

NE. 
NE. 

NE. 



NE. 
NE. 

NR. 
NE. 

NE. 

NE. 

E. 

NE. 

NE. 

NH 

E. 

NE. 

NE. 
NK. 

E. 

E. 

NE. 

NE. 
E., 
E. 

NE. 

NE. 
NE. 
NE. 

NE. 
E. 

NE. 



NE. 
NR. 

NE. 



Form of 
cloud. 



Funnel.. 



Funnel.. 

Funnel.. 
....do.... 



Width of 
path. 



I^t. 



60-300 



2,640-6,600 



Whirl... 
Funnel. 



Funnel. 

....do 

....do .... 



.do 
.do 
.do 



Funnel.. 
....do 



Funnel. 



Funnel. 



Funnel. 
....do 



Funnel. 



1,320 

1,320 

1,320-2,640 



2,640 



1,320 

600 

600 

Narrow 



do 



1,320-2,640 





Narrow 


Water- 
spout. 


2,640 
Narrow 




do 




2,610-3,960 




Narrow 




....do 


• 


do 


Funnel.. 

do 

do 


2,640 

150-1,720 

2,640 



Narrow. . 



Nari*ow. 



1,320-2,640 

40 

150-230 

600-1,320 



Narrow. 
....do 



Narrow 

1,720 



Total valuation 
of property 
destroyed. 



Great. 
$75,000. 

Very destruo* 
tive. 



Very destruo- 
tive. 



Considerable. 
$75,000. 



Great. 

Very destruc- 
tive. 
Do. 
Do. 
Do. 
Do 



Considerable. 



Very destruc- 
tive. 

Do. 

Do. 

Do. 

Do. 
$100,000. 

Very destruc- 
tive. 

Do. 

Do. 
Destructive. 
Very destruc- 
tive. 

l>o. 

Vo. 

Do. 



Very destruo- 
tive. 
Do. 

Do. 
Do. 
Do. 

Do. 
$15,000. 



$10,000. 

Very destruc- 
tive. 
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SUMMARY— Continued. 



Place and month. 



March, 1887— Cont'd. 



Hockingport, Ohio 

Vinton. Ohio 

Point Pleasant, W. Va. 



Tyler Creek, W.Va. 

Ripley, W. Va 

Lincoln, Ohio 



Murraysville, W. Va.. 
Evergreen, Ohio. 



Roney 's Point, W. Va. 
Pilot Point, Tex 



Bigbyville, Tenn. 
Barton, Qa. 



ApHl, 1887. 



Ackworth,6a. 

Beaudry, Minn 

Fairport,N.Y 

St Clairaville and Martin's 
Ferry, Ohio. 

Pittaborough, N. C 

Myrtle Station, Va... 

Jonesborough, Ala 

Ridgedale, Tenn 

Prescott, Kans 

Blossom Prairie, Tex 

Carmi,Ill 

Millport, Ala.. 

Near Cave Spring, Ga 

Atchison, Kans 

Near Yates Centre, Kans 

Buena Vista, Ind 

Paris, Ky 

Huntingdon, Miss 

Near Mt. Carrael, 111 

Near Clarksville, Ark 

Evansville, Ind 

Chatham and Wake Coun- 
ties, North Carolina. 

Near Wade's Mill, Ky 

Soapstone Mount, N.C , 

Fort Sill, Ind. T 

Walnut Springs, Tex , 

Du Quoin, 111 

Mo8Sville,Tex 

Near Cleburne, Tex 



May, 1887. 

Fergus Falls, Minn. 

Neillsville, Wis 

Rollay,Minn 

Wauseon, Ohio 

MiIltown,Wi8 

Saint Paul, Minn 

Bagley,Mich 



Vanlue,Ohio 

Personville, Tex 

Somerset, Bedford, and Blair 
Counties. Pa. 

Big Lick, N.C 

Eden Center, N.Y 

Johnson County, Ark 

Belle Place, La 

Near Gilmore, Nebr 

Blue Springs, Nebr 



Kansas City, Mo. 



Near Colony. Kans. 

Sun Dance, Wyo 

Idana, Kans 

Lisbon, Dak 

Altamahaw, N. C 



Day. 



24 
24 
24 

24 
24 
24 

24 
24 
24 
26 

27 
31 



3 

9 

15 

15 

18 
18 
18 
18 
21 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
25 
25 

28 
28 
29 
29 
29 
29 
30 



1 

:i 

I 
2 
1 
1 
2 

2 

2 

3-4 

6 
•7 
10 
10 
13 
13 

13 

16 
20 
22 
23 
25 



Time. 



4 p.m. 

5 p.m. 
, do.. 



do 

6 p. m 

Evening. 



4 p.m. 

5 p.m. 
5.30 p. 
do., 



m. 



4.30 p.m. 
6p. m 



8.30 p.m. 

4j). m 

5 p. m 

3.20 p.m. 



Noon 

6.30 p. m .. 

3 a. m 

4.30 a.m.. 
5.30 p. m.. 
8.30 a.m.. 
11.45 p. m. 

6 p. m 

8 p. m 

2.30 p. m.. 
Morning.. 
6.30 p.m.. 

8 a. m 

4p.m 

6p. m 

6.30 a.m.., 

10a. m 

Noon 



Afternoon 
4.30 p.m.... 

8 p. m 

9p. m 

6 a. m 

9p.m 

1.30 p.m.... 



4.80 p. m 
9p. m 



12.35 p. m 
6 p.m. 
6 p.m. 
3 p.m. 



3.30 p.m. 

4 p. m 

Evening. 



3.30 p.m.. 
1.30 p.m.., 
4.30 p.m.. 
Evening.. 
5.25 p.m.. 
4.10 p.m.. 



10.30 p. m. 



2 p.m. 



6.45 p.m.. 
11.30 a. m. 
3.30 p. m .. 



Direc- 
tion. 



NE. 
NE. 
NE. 

NE. 
NE. 
NE. 

NE. 
E. 

nf:. 

NE. 

NE. 
NE. 



E. 
NE. 

E. 
NE. 



• •••••• 



NE. 

NE. 

NE. 

ENE. 

NE. 
NE. 



E. 
SE. 



NE. 
S.53°E. 

NE. 

NE. 

ENE. 

NE. 
NE. 

SE. 
E. 

NEJ. 

sp:. 

E'ly. 
NIiJ. 
SE. 



E. 

NE. 
NE. 
N.20°E. 
NE. 
NE. 
NE. 

ne: 

NE. 
E. 

NE. 

NE. 

NE. 

E. 

NE. 
NE. 

E. 

NE. 
NE. 
NE. 
SE. 

NE. 



Form of 
cloud. 



Funnel. 



Funnel. 



Cone 

Funnel, 
....do 



Funnel. 

....do 

....do 

. ...do 



Funnel. 



Funnel. 



Width of 
path. 



Feel. 



Narrow. 



.do 
.do 
do 

.do. 



Narrow. 
....do 



90 
600-900 



Narrow , 

....do , 

90-600 

1,200 
300-600 

Narrow 

....do 

6<X)-2,640 

Narrow 

....do 

900 
300 



Funnel., 

....do 

....do 

....do 



Funnel.. 



Funnel.. 



Funnel. 
..do 



Funnel. 

..do 

..do 

..do 



..do 

...do 

..do 

..do 

..do, 

...do, 



375-2,640 
900-1,200 

Narrow 

210-1, 320 

300-900 

90-120 

900-1,200 



Narrow , 

do 

7,920-10,560 

Narrow , 

180 to 210 



Narrow. 



Narrow. 



40 



2,640 to 3,960 



2(X) 



1.320 



Total valuation 
of property 
destroyed. 



2,640 



Very destruc- 
tive. 
Do. 

«2,800. 

Great destnio- 
tion. 

Considerable. 

Do. 
Very destruc- 
tive. 

Do. 
Considerable. 



Great, 
mo, 000. 



Great. 

Considerable. 

$10,000. 

$1,000,000. 

S4.200. 



Considerable. 



Do. 

$50,000. 
$150,000. 
Considerable. 
Do. 



$1,500. 

Considerable. 
$15. 000. 

Very destruc- 
tive. 
Considerable. 

Very destruc- 
tive. 
Considerable. 



Considerable. 

Very destruc- 
tive. 

Did not touch 
earth. 



Considerable. 
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SUMMARY— Continued. 



Place and month. 



May^ 1887 — (Continued. 

Near Hiattville, Kana 

Logansville, Ohio 

Upx>er Sandusky, Ohio 

June^ 1887. 

Green County, Tenn 

Carroll and Campbell Coun 
ties, Ga. 

NearNewnan,Ga 

Brunswick, N. C 

Green district, W. Va 

Brackettown, N. C 

Near Belvidere, N. C 

Shawneetown, 111 

Near Lead Hill, Ark 

Blue Creek, W.Va. 

Near Waco, Tex 

Near Jamestown, Dak 

Near Huron, Dak 

Kansas City,Mo 

McDowell County, N . C 

Grand Forks, Dak 

Maywood, N. C 

Keystone, Minn 

Saline, Mo 

Nottoway and Amelia Coun- 
ties, Va. 

Killeen.Tex 

Wilmington, Del 

West Almond, N. Y , 



Date. 



28 

30 
30 



1 
1 
1 
1 
2 
3 
4 
5 
6 
6 
7 
10 

13 
16 
18 
IS 
20 
21 

21 
22 

24 



Time. 



2.50 p.m.. 

12.45 p. m 
2p. m 



Afternoon 
7.10 p.m... 

7p. m 

4 p. m , 

7 p.m 

Evening... 

9 p.m 

4!36p.m.".' 

Afternoon 

5 p.m 

3.10 p.m..., 
9.30 a.m.... 

*3.'22' p.m .*.*.'! 
3 p.m , 

10 a. m 

5.15 p.m.... 
Evening..., 

lOp.m , 

12.40 p. m... 

6.10 a.m.... 



.Direc- 
tion. 



NE. 

NE. 

NE. 



NE. 

E. 

NE. 
NE. 
NE. 
SE. 
NE. 
NE. 
NE. 
NE. 

NE. 
NE. 

NE. 

NE. 
E. 

SE. 
E. 

NE. 
NE. 

S. 

NE. 

NE. 



Form of 
doud. 



Funnel.. 



Funnel.. 

...do 

...do 



^^^^ 

Funnel.. 



Funnel. 
..do 



• ■•«• •• •••••• 

Funnel. 

..do 

..do 



..do. 



Funnel.. 
Funnel.. 



Funnel.. 



Width of 
path. 



Fert. 
Narrow. 



450 

300 to 450 

100 to 900 

2,640 

5,280 

300 

300 to 450 

Narrow 

300 to 1,320 

Narrow , 

150 

Narrow , 

..do 



5,280 



Narrow.. 
Narrow. . 



Total valuation 
of property 
destroyed. 



Did not touch 

earth. 
Destructive. 

Do. 



Very destruc- 
tive. 
Do. 

Do. 



Considerable. 

Do. 
Light. 

Considerable. 
Do; 



Did not touch 

earth. 
Considerable. 
$150,000. 



$68,000. 
Considerable. 

Do. 

Very destruc- 
tive. 

Did not touch 
earth. 



SUBDIVISION OF WEATHEB GABLEGBAMS. 



In accordance with arrangements perfected by Prof. E. Mascart, director of the Bu- 
reau Central M^t^rologique, Paris, France, the meteorological offices of London and 
Paris have organized, and with the co-operation of the United States Signal Service, 
have provided for the transmission of weather dispatches to each of these centers. Upon 
the receipt of such information bulletins and warnings are issued and telegraphed to all 
European seaports, by means of which a knowledge of the weather conditions prevail- 
ing over that portion of the Atlantic embracing the great storm region north of 35° north 
latitude becomes available for the benefit of the commerce of two continents. 

These cablegrams are of two kinds, one relating to the weather conditions over the 
entire United States and the other to similar conditions over the Atlantic Ocean, be- 
tween 35° and 50° north latitude and 45° and 70° west longitude. 

The data from which the former is constructed is entered on what is known as the 
continental code chart, and the data received from shipmasters is charted on what is 
termed the marine code chart. 

The cablegrams are made separately from the two charts, and afterwards combined 
into one dispatch for convenience and economy, which is cabled to Paris at midnight of 
each day. 

The marine dispatch is based entirely upon observations made by the gratuitous co- 
operation of shipmasters, who gladly extend every facility in their power toward the 
successful prosecution of the work, on account of the benefit they receive from the pub- 
lication of the information. 

The land disi»atch is made from the 10 p. m. telegraphic reports received from the regu- 
lar stations of the Signal Service throughout the United States, and charted at the office 
of the Chief Signal Officer. 

There are three kinds of marine meteorological information used in the preparation of 
cable dispatches, which is collected from shipmasters immediately upon their arrival in 
the ports of New York, Boston, Philadelphia, and for recording which they have pre- 
viously been supplied with suitable forms. 
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(1) SyDchroQOUS observations, extending over a period of five days, inclading date of 
arrival, which are recorded at 12 m. Greenwich noon, and consist of latitude and longi- 
tude, barometer corrected for all error, the direction and force of the wind. 

(2) Storms, when not over five days old and observed to the westward of the forty- 
fifth meridian, giving the date and lowest barometer corrected for all error, together with 
the change of the wind during its progress. 

(3) Gales, or severe storms under the above conditions, but where barometric readings 
were not obtainable. 

In addition to the meteorological information furnished, the position of derelict wrecks, 
abandoned vessels, icebergs, and floating ice, as reported by incoming vessels as danger- 
ous to navigation, also enter into the composition of the daily cablegrams. 

The Signal Service agent at New York City reports that great satisfaction has been 
manifested by shipmasters on account of receiving from the various meteorological ofiices 
information of the existence and location of ice "and wrecks, from which they were en- 
abled to shape their westward course with safety. 

The duty of preparing and enciphering the Mascart cablegrams is assumed by the 
indications officer, but the general charge of the correspondence, etc., pertaining thereto 
and collection of data has been under the charge of Second Lieut. John P. Finley, Sig- 
nal Corps, assistant. 

In the prosecution of this work since its organization, November 17, 1886, 407 forms. 
No. 171 2^, containing marine data for cable purposes, have been received from the Signal 
Service agencies at New York City and Boston. 

These forms contained — 

(1) Two thousand two hundred and sixty-one daily simultaneous meteorological ob- 
servations taken west of the forty-filth meridian at noon, Greenwich mean time, within 
the limit of time as previously described. 

(2) One hundred and fifby-eight special accounts of storms encountered by vessels on 
their westward passage during the prevalence of which the wind attained a force equal 
to or greater than 8 on the Beaufort scale, which were also received within the five days 
limit. 

(3) Three hundred and fifty-five different positions in which field- ice or icebergs were 
observed by Incoming vessels. 

(4) Seventy-four reports of derelict wrecks or abandoned vessels dangerous to naviga- 
tion. 

The limit in which notice of wrecks, abandoned vessels, icebergs, and similar dangers 
to navigation may be cabled has been extended so as to include all that portion of the 
Atlantic Ocean lying between 35° and 50® north latitude, and 70° and 14° west longi- 
tude. 

SEPOBT OF JUNIOR PKOFESSOE H. A. HAZEN. 

Work assigned in general is as follows, and embraces the period from March 1 to June 
30, 1887: 

(1) Care of all elevations and studies regarding them.. 

(2) Charge of reduction tables, especially dew-point, and reduction of barometer read- 
ings to sea-level. 

(3) Charge of computation of tri-daily monthly normals for indications room and means 
of the same for the Monthly Weather Keview. 

(4) Reduction of normals for short series of years to what they would be for fifteen 
years. 

(5) Prepanbtion of daily charts for 3 p. m. and 10 p. m. 
This work requires entering data on the maps. 

(6) Answers to questions put by outside parties. 

(7) Preparation from time to time of papers as requested by the Chief Signal Officer. 
Work accomplished under these heads: 

No. 1. All current work relating to changes of barometers, special reports on eleva- 
tion of Little Rock, Fort Smith, Baltimore, etc. 

No. 2. Dew-point tables have been printed and reports have been made from time to 
time on reduction to sea-level. 

A report on a better method of getting better mean wind direction. 

No. 3. . Normals for April, May, June, and July, 1887. 

No. 4. Preparation of short series of normals for daily rainfall and temperature at 
about 70 stations. 

No. 5. Charts for 3 and 10 p. m. for the interval March 25 to April 10, 1887, pre- 
pared. All the data for April entered on charts. 

No. 6. Letters prepared on ** Probable Rain in Nebraska Coming Summer;" ^^Greatest 
Rainfall in a Short Time in New York State;' ^ '* Sunspots and Meteorology;" two letters 
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to **Dr. M. A. Veeder and H. C. Maine;" three letters on *' Relation Between Wind 
Velocity and Pressure. " 

No. 7. Keport on work performed by Professor Waldo; circular regarding temperature 
and rainfall constant ; preparation of Pike's Peak observations for Professor Pickering ; 
paper on ^'Secular Variation of Rain in Kansas and Texas," for Weather Review; paper 
on "Upper Currents in the Atmosphere;" report on revision of.Guyot's tables; projec- 
tion of dl£ference of normal temperature from day to day at all stations for the months 
of January, February, and March ; work on anemometer board, and balloon voyage of 
Professor Hazen from Saint Louis, Mo. , to Hoffman, 111. 

I have been ably aided in this work by privates Call and Cobb. I think that much 
more could be done to good advantage if I had one or two other clerks to read off data 
to be placed upon maps and to compare work on normals. 

This can be done by most any careful person, and it would give more time for other 
important work. I trust that it may be arranged in such a way that more work may 
be done, such as Professor Loomis has been doing single-handed and at a great disad- 
vantage from not having the original records either complete or convenient. 

This would be in the direct line of the work of the indications room, and would com- 
prise studies in humidity, rainfall, upper currents, origin, development, and progressive 
movement of low and high areas, etc. 

Very respectfully, your obedient servant, 

F. M, M. Beall, 
Second LietUenantj Signal Corps j Assistant. 

The Chief Signal Officee. 
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APPENDIX No. 13. 

REPORT OF PROPERTY AND DISBURSING DIVISION, 

Signal Office, Wae Depabtmknt, 

WaMngton OUy, J%Uy 26, 1887. 

SiB: I have the honor to submit the following statement of the work of the property 
division, for the fiscal year ending June 30, 1887 : 

PSBSONNBL 

No changes of importance have occurred in the personnel of the division since last re 
port. 

SALES OF PUBLICATIONS. 

Two hundred and forty-nine dollars and forty-four cents have been received during 
the year from sales of maps and bulletins, as allowed by the act of CJongress approved 
March 30, 1874, section 227, Revised Statutes. The amount received was deposited witii 
the Treasurer of the United States to the credit of the appropriation '* observation and 
report of storms. ' ' 

MUSTEBING OFFICEB. 

Under Instructions No. 7, Signal Office, 1886, Second Lieut. J. G. Walshe, was detailed 
as mustering officer, and to said officer was assigned the duty of the examination and 
preparation for settlement of the pay accounts of the enlisted men of the Signal Corps. 
Lieutenant Walshe was succeeded on August 2, 1886, by Second Lieut. James A. Swifb, 
Signal Corps, who, in turn, was succeeded on December 30, 1886, by Second Lieut. W« 
D. Wright, who remained in charge at the end of the fiscal year. 

The total number of accounts examined and prepared for settlement during the year 
was 16,600. 

OTHBB ACCOUNTS SETTLED. 

The number of accounts, growing out of the disbursements of the various appropria- 
tions expended by this office, settled during the year was 7,002, making an average 
number per month of 583. 

SUSPENSIONS OF ACCOUNTS. 

Referring to the statement in my report for the fiscal year ending June 30, 1886, that 
the accounting officers of the Treasury had not rendered any report of the examination 
by them of my money accounts, I would say that during the year difierence-sheets 
have been received suspending vouchers aggregating in amount the sum of $118,420.56, 
of which the sum of $90,168.67 was for disbursements out of the appropriations for the 
fiscal year ending June 30, 1885. Replies have been made covering aJl accounts sus- 
pended up to date. 

PUBCHASE OF INSTBUMENTS BY PBIVATE PEBSONS. 

While the advantages affi)rded to obtain greater accuracy, by having instruments com- 
pared with our standards, for which no charge was made, had induced many private 
persons, institutions of learning, etc., to purchase instruments through this office, and 
although this office fully appreciated said advantages, yet for the want of a specific law 
authorizing the Signal Bureau to transact such business, it was deemed best to discon- 
tinue the same. Accordingly, since March 29, 1887, no transactions of the character men- 
tioned have taken place. During the period from July 1, 1886, to March 29, 1887, there 
have been 126 instruments of various kinds purchased, representing 9k total coat of 
$742.60. ^ ^ 

160 
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As stated in my previoas report, these transactioDS have no connection with the pub- 
lic funds disbursed by me; this office simply acts as a medium of communication between 
the manu&ctureis of the respective instruments and the persons desiring to purchase 
them. 

IN8TBUMENTS PURCHASED FOB OFFICIAL USB AND ISSUED. 

Eleven hundred instruments of various kinds have been purchased during the year 
foi^ the use of this service, and 3,105 instruments have been issued since last report. 

avebage cost of maintaining stations of observation. 

9 

The average cost of maintaining each station of observation during the year (exclusive 
of the cost of telegraph service and the pay and allowances of the enlisted force on duty 
at each) has been $248.50. The station costing the least was Cairo, 111., $2.50 only 
bemg expended thereat during the year; the station costing the most was Chicago, 111., 
at which the sum of $1,253.27 was spent during the year. 

COBBSSPONDENCE. 

The total number of letters received during the year was 47,324, containing 67,625 
inclosures.* 
The total number of letters sent was 38,250, which included 3,752 indorsements. 

SHIPMENTS. 

In the packing and shipping room there w'ere 13, 997 distinct shipments made, through 
the Quartermaster's Department, by mail, and by express. 

PACKAGES BECEIVED. 

There were received during the year 3,930 packages. 

MACHINE SHOP. 

The usual quantity of work has been done in the machine shop, in the manufacture 
and repair of instruments and repairs about the office. 

CABPENTEB SHOP. 

In the carpenter shop all the boxes for shipment of supplies are made and jobbing and 
repairs about the office are done, and the two men employed therein have been kept busy 
daring the year at such work. 

LIBBABY 

The library has received during the year, by purchase, exchange, or gift, 567 volumes, 
and now contains 11,106 volumes, of which number, however, 1,261 b<K>ksand 755 pam- 
phlets were transferred, by authority of the honorable the Secretary of War, to the War 
Department library, leaving the net number of volumes in Signal Office library on June 
\M\ 1887 — 9,845. The pamphlets, although catalogued, have never been numbered as 
books. 

APPBOPBIATIONS. 

The condition of the appropriations (disbursed by this office) for the fiscal yearendii g 
June 30, 1887, with exx>enditures thereunder, and balances, with probable demands on 
Bach balances, as required to be rendered by the act of Congress, approved May 1, 1820, 
is as follows : 

Appropriated : 

Observation and report of storms $264,350.00 

Maintenance and repair of military telegraph lines 24, 000. 00 

Signal Service, U.S. Army. 3,000.00 

Expended : 

Observation and report of storms— --- $182, 170. 12 

Maintenance and repair of military telegraph lines 19, 783. 1 6 

Signal Service, U. S. Army 1,945.83 

* Included in total for whole office in statement by corresi)ondeacte division. M. 27 to ^. 

8930— sia 87 11 
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Balances: 

Observation and report of storms 182,179.88 

Maintenance and repair of military tel^raph lines 4,216.84 

Signal Service, U. S. Army 1,054.17 

Probable demands : 

Observation and report of storms 73,141.11 

Maintenance and repair of military telegraph lines 4, 216. 84 

Signal Service, U. S. Army - 1,054.17 



Statement of amounts appropriated under the different heads for the support of ike Signal 
Service, U, S, Army^ for tJie fiscal year ending June 30, 1887. 

Legislative, executive, and judicial: 

Regular clerks and messengers $10,660.00 

Scientific experts, clerks, etc 30, 000.00 

Postage stamps (allotted by Secretary of War) 890. 79 

Stationery (allotted by Secretary of War) 3,973.32 

Rent of buildings for Signal Office 7,600.00 

Cpn tingent expenses (allotted by Secretary of War) 7, 231. 75 

Total 60,255.66 

Sundry civil expenses — observation and report of storms: 

Manufacture, purchase, etc., of instruments 10,000. 00 

Telegraphing reports - 120,000.00 

Expenses, storm signals , 10,000.00 

Cotton-region reports 7,000.00 

Stations connected with life-saving stations . 26, 350. 00 

Instrument shelters _ 2,000.00 

Rents, etc., of offices outside of Washington 35,000.00 

River and flood reports.- 9,000.00 

Maps and bulletins _- — 25,000.00 

Capes Charles-Henry cable _ _— 20,000.00 

Total 264,350.00 

Maintenance and repair of militaiy telegraph lines.., 24,000.00 

■ ■ ' 

Pay, etc., of the Signal Corps: 

Pay of officers _ -. 34,180.00 

Pay of enlisted men - ._ 181,711.50 

Mileage for officers 4,000.00 

Commutation of quarters 5,500.00 

Total - - . 225,391.50 

Subsistence Department: 

Subsistence and commutation of rations, Signal Corps 149, 269. 38 

Quartermaster's Department: 
Regular supplies: 

Fuel.- - 6,000.00 

Commutation of fuel 46,000.00 

Forage for public animals 1,805.65 

Forage for private animals 1,365.00 

Straw for public animals 112.00 

Straw for private animals 109.20 

Total - 54,391.85 
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Incidental expenses: 

Shoeing public animals.— $288.00 

Shoeing private animals 234.00 

Veterinary supplies 50.00 

Blacksmiths' supplies 100.00 

Total - - - 672. 00 

Interment of officers and men 100. Oii 

» - ■ ■ ■ 

Transportation : 

Material and funds « - 15,000.00 

Men — - 6, 000. 00 

Repairs to means of, etc 300. 00 

Total - - 21,300.00 

Barracks and quarters * -* 84,009.17 

Medical Department: 

Medical attendance and medicines to officers and men 2, 000. 00 

Total 2,000.00 

Printing and binding (allotted by Secretary of War) _ >-. 15, 151. 50 

Support of the Army: 

Expenses Signal Service, U. S. Army 3,000.00 

Total u 3,000.00 

Grand total - _ 903,891.21^ 

CLEBICAL FOBGE. 

On July 1, 1886, there were employed in this division 69 men — 44 enlisted men and 
25 civilians. 

On June 30, 1887, there were employed in this division 75 men — 47 enlisted men 'and 
28 civilians — the 75 men being distributed as follows: Clerks, 29 enlisted men and 3 
civilians; mechanics, messengers, and laborers, 18 enlisted men and 25 civilians. 

SBA-COABT TSLEGBAPH. 

Offices in operation and reporting direct to the Chief Signal Officer July 1, 1886 18 

Offices opened (Cape Charles City, Va.) February 10 _ ... 1 

Offices transferred (to Lieutenant Weber) August 31, 1887, Cottage City, Nantucket, 

Wood^sHoU, Edgartown, Mass _ 4 

Offices closed December 8, 1887, Fort Macon, New River, N. C 2 

Offices in operation June 30 . 13 

Receipts: 

July, 1886,- - $350.45 

August, 1886 _. 524.47 

September, 1886 _ 837.36 

October, 1886 - - 40.85 

November, 1886 > _ 44.20 

December, 1886 - _ 96. 19 

January, 1887 

February, 1887 — 58.97 

March, 1887 _ 96.50 

April, 1887 85. 23 

May, 1887 _. 63.47 

June, 1887 _. 44.90 

Total deposited to credit United States Treasurer $2, 242. 59 
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MILITABY TELB6BAPH. 

Offices in operation and reporting direct to the Chief Signal Officer on Joly 1, 1886. 41 

Offices opened (Bly, Or^on) January 30,1887 1 

Offices taken up by transfer April 30, 1887, Fort Davis, Brownsville, Mar£eb, Bio 

Grande, Tex 4 

Offices closed Sept. 30, 1886, Fort Shaw, Helena, Fort Assinaboine^ Fort Benton, 
Mont.; December 8, 1886, Fort Canby, Wash.; March 19, 1887, Neah Bay, Pysht, 
Wash. ; March 30, 1887, Port Angeles, Tatoosh Island, Wash. ; June 16, 1887, 

Fort Coeur d'Alene, Wash _ _ 10 

Remaining in operation June 30, 1887 36 

Receipts: 

July, 1886 - .— $849. 85 

August, 1886 738.45 

September, 1886 -— — 728.62 

October, 1886 - 626.29 

November, 1886 666.80 

December, 1886- .' 431.18 

January, 1887 29.00 

February, 1887 261.22 

March, 1887 275.70 

April, 1887 307. 32 

May, 1887 581.04 

June, 1887- — - — 432.49 

Total deposited to credit United States Treasurer 5, 827. 96 

The value of free business, if paid for, would have aggregated the sum of $3,685.54. 

The system of rendering the accounts-current telegraph line receipts of the property 
and disbursing officer, was changed on January 1, 1887. (G. O. 58, 1886). 

By the new system, only the funds actually received during any one month by the prop- 
erty and disbursing officer, are taken up on the account-current for tha.t month, and all 
moneys received on account of line receipts during any one month are taken up on the 
proper account (this line or other line) for said month, and credited to the stations from 
which received, but without regard to the month during which the moneys may have 
been received at said stations. Each remittance is required to be accompanied by in- 
voices and receipts in ^t^plicate. The invoices are used (instead of the station accounts- 
current, as formerly) as vouchers to the property and disbursing officer's account- current; 
one copy returned to the operator in charge, and one copy retained in this office to be 
filed with the proper station account-current, as a voucher thereto. 

The property and disbursing officer's accounts-current are forwarded within ten days 
after the close of each month, instead of holding them for the station accounts to be ad- 
justed and other line bills to be settled, as was the case under the old system. 

PBOPEETY BKSPONSIBILITY. 

During the year an effi>rt was made to transfer to the enlisted men of the Signal Corps 
the absolute responsibility for all public property at the stations at which said men might 
be serving, and thus relieve the property and disbursing officer of carrying on his returns 
vast quantities of property, most of which he had never seen. The plan submitted was 
in analogy to that in force in the Ordnance Department. The matter was submitted to 
the honorable the Secretary of War, who referred it to the Judge- Advocate-General for 
an opinion, and that officer, while fully realizing the fact that the disbursing officer oi 
this service should be relieved, yet felt constrained to decide against the plan, for thf^ 
reason that Congress alone by special legislation could transfer the responsibility for pub- 
lic property to an enlisted man. 
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CONTRACTS. 



As required by the aet of Congress approved April 21, 1808 (Statutes at Large, vol. 
2, p. 435), I submit herewith list of contracts made by me during the fiscal year ending 
June 30, 1887: 



With whom made. 



Hutch inson, Williams & 
Co. 

T. J. Southerland 

Edward Drinkwater 

John C. Waterfield 

W. H. Purnell 

Chadwick & Jones 

A. J. Stowe , 

C. H. Toler 

E.W.Ward 

Hutchinson,Williams & 

Co. 
W. H. Purnell, 

D. M. Etheridge 

L. H. Rodgers 

D. Quinlivan 

Julius Jensen 

Border City Ice and Coal 

Company. 

George S. Hookey 

Powell Bros 

J. W. Evans 

E. M. Toucev 

John C. L'Engle 

H. C. Sinton 

John Schneider 

J. O. Tucker, jr , 

Fowler & Morrison , 

Diggs Bros 

Adams Bros. & Paynes. 

N. J. Dodson & Co , 

Gustavus A. Morrill 

Batchelder & Collins 

J. T. Harper 

John Gandolfo 

P. J. McDonald 

Bismarck Coal and 

Wood Company. 

Robert Henderson 

George W. Jenkinson... 

Paine Bi:os 

Elijah Si bbern 

A. Rhoads& Bro 

G. I. Taggart 

Union Coal and Mining 
Companv. 

E. B. Mast'ick, ir 

Fred. A. Schmidt 

E. E. Rider 

Geo. Ryneal, jr 

Callahan & Gartland 

Jas. J. Chapman , 

F. B. Lathrop 

Jas. W. Queen & Co 

Do 

Do 

Do - 

Porsberg & Murphy 

Cornelius Murphy , 

Do 

Wm. Johnson & Co 

T. A. Silsby 

A.V.Allen 

L. W. Moore 

S. Hamilton , 

Arthur M. Eblietts , 

P. W. Cunningham 

E. W. Reed , 

P. a. Harris 

C. G. Abercrombie 

Horn Silver Mining 

Company. 
Nebraska Fuel Com- 
pany. 

Bangs & Horton 

Anthony & Bryce 



For what purpose, 


With whom made. 


For what purpose. 


Furnishing forage. 

Do. 
Do. 
Do. 
Do. 


D. J. Whealton & Co 

H.W. Stocking 

N. M. Bedford & Co 

W. & A. Mc Arthur 

Nottingham &, Wi*enn.. 
David Wood 


Fiirni.shingfuel. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 


J. P. Friez 


Anemometer supports. 
Engraving chart. 
Cure and stabling ani- 
mals. 
Furnishing fuel. 
Do. 


Do. 


.T. Jj. Kervand 


Do. 


T. J. Southerland 


Do. 
Care and stabling pub- 
lic animal. 


J. E. Callahan 


F. B. Spear 


Do. 

Do. 
Manifold forms. 
Shoeing mule. 
Furnishing fuel. 

Do. 


Coal department Union 
Pacific Railway Com- 
pany. 

J. Connolly 


Do. 
Do. 


Jesus Sedillo 


Do. 


C. M. Bassett 


Do. 


Furnishing fuel. 
Do. 


El Paso Coal and Lime 

Company. 
S. W. Bear 


Do. 
Do. 


Do. 


E. E. Rider 


Carbon paper and Ship- 
man*s files. 
Do. 


Do. 
Do 


1 

J. J. Chapman 


Do. 
Shoeing public animal. 
Furnishing fuel. 

Do. 

Do 


Samuel Hano & Co 

W. A. Wheelerjr 


Do. 
Stationery supplies. 
Do. 


Thomas G. Hood 


■ Detre & Blackburn 

E. E. Rider 


Do. 
Do. 


Do 


Easton i& Rudd 


Do. 


Do. 
l>o 


Bulkley, Raiguel & Co.. 
Ballantvne & Son 


Do. 
Do. 


Do. 
Do. 
Do 


Nescochague Manf g Co 
W. J. C. Dulaney & Co. 
Samuel I. Kniirht 


Do. 
Do. 
Do. 


Do 


S. T. Smith 


Do. 


Do 


J. R. Michael 


Do. 




J. J. Chapman 


Do. 


Do. 
Do. 


George Meier & Co 

Poole & Brooke 


Do. 
Printing and litho- 
graphic supplies. 
Do. 
Do. 


Do. 
Do. 
Do 


H. 1j. Pelouze & Son 

Fuchs& Lanir 


Do 


J. C. Entwistle 


Do. 


Do. 

Do. 
Draughting material. 
Do. 
Do 


William Gay 

W. H. Walmsley & Co.. 

L. Reed. jr.. & Co 


Do. 
Mercurial thermome* 

ters. 
Furnishing fuel. 

Do. 

Do. 


Daniel Wheeler & Co... 
A. G. Sinclair 


Do 


Lamb Bros 


Do. 


Do. 
Furnishing fuel. 
Maximufii thermome- 


Western Electric Com- 
pany. 
Walter B. Dean 


Submarine telegraph 
cable. 

Furnishing fuel. 
Hardware. 


ters 


F. P. May & Co 


Minimum thermome- 


E. G. Wheeler 


Do. 


terfl 


F. A. Schneider 


Do. 


Water thermometers. 
Whirling apparatus. 
Wind vanes. 
Packing provisions 
Furnishing fuel. 

Do. 

Do. 

Do. 

Do. 

Do 


E. S. Ritchie & Son 

Raphael Romero 


Anemometers. 
Furnishing fuel. 

Do. 

Do. 
Submarine telegraph 

cable. 
Telegraph supplies. 

Do. 

Do. 


McCornyck & Flatly 

William Lohmiller 

E. S. Greeley ife Co 

William Gisriel 

India Rubber Comb 

Company. 
F.A.Schneider 


Do 


J. F.Morrison 


Do. 


Do. 
Do. 
Do 


National Electric Com- 
pany. 
J. 3. Jones 


Do. 

Furnishing fuel. 
Do. 


Do 


W.J.Wallace 


Do 


Hunt Brothers 


Do. 




M. A. Murphy 


Do. 


Do. 


James W. Queen & Co .. 
Eimer & Amend 


Paints, acids, etc. 
Do. 


Do. 
Do. 


Charles Cooper & Co 

Daniel Shanaban 


Do. 
Do, 



166 



REPORT OP THE CHIEF SIGNAL OPPICEE. 



With whom made. 


For what purpose. 


With whom made. 


For what purpose. 


P. A. Schneider 


Paints, acidSf etc. 

Do. 

Do. 

Do. 
Furnishing fuel. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Thomas C. Boland 

Walter S. Osborn 


Furnishing fuel. 
Do. 


W.H.Butler. 


W.D.Lent 


S.T. Aydelott 


Do. 


Francis Miller 


J. C. Entwlstle 


Eng^ving chart. 


M.Smith & Co 


Crane & Co 


Telegraph poles. 
FumishinflT fuel. 


Jackson & CJo 


Parsons & EEale 


fiSamest Jarvia .'.... 


Thomas Laflferty 


Do. 


Thomas Poynter. 


R. N. Scrug^ Sc Co 

J.T.Dodge 


Do. 


E. W. Perry & Co 


Do. 


C. C. Crosby 


Baoon Sc Carr 


Do. 


Frank H. ChapDell 


E. S. Greeley &. Co 

Peter Sonna 


Furnishing wire. 
Furnishing fuel. 
Do. 


Walter Frey 


Hensen & Linehan 


Arthur M. Ebbetto 

R. D. Sidbury 


J. H.Kerkland 


Do. 


Jerry Millay 


H.J. Green 


Barometers 


Simon Stuvkey 


E. C.Sanborn 


Furnishing fuel. 


Z. G. Burrus... 


J. T. Harper 


Furnishing forage. 


Fowle & Brownlee 


Gus. Heine 


Furnishing fuel. 









OFFICE AND STOBAGE ACCOMMODATIONS. 

As in the past three years, so now, I again invite attention to the inadequate office 
and storage accommodations ; several estimates have been made for appropriations for 
the purchase of various sites and erecting thereon the necessary buildings, but from 
some cause or another Congress has thus far failed to do anything. It is true that at 
the last sessoin a bill was reported favorably for the purchase of a building, «tc. , but 
owing to the agitation of the transfer of the Weather Bureau to another Department, 
final action was not had. The needs are the same now as then, and the matter should 
be definitelv settled. 

STATUS OF WORK. 

The work of the entire division is well up to date. 



CONCLUSION. 

I take pleasure in stating that the efficient services of Mr. Wm. R. Bushby, chief 
clerk of the property division, have, in my opinion, been of great benefit to this bureau 
in keeping the work up, having it performed correctly, and arranging for the purchas- 
ing of supplies. 

With but few exceptions the men on duty in this division have well and &ithfnlly 
performed the duties assigned them. 

I am, very respectfully, your obedient servant, 

F. B. Jones, 
Captain and A. Q. M,, U. S. A., 
P. and D. Officer^ Signal Service, 
The Chief Signal Officer. 



APPENDIX No. 14. 

BEPOBT OF OFFICER IN CHARGE OF PUBLICATIONS DIVISION. 

Signal Office, Wae Depabtmknt, 

Washington City, July 1, 1887. 

Sis : I have the honor to submit the following report relative to the publications di- 
vision for the fiscal year ending June 30, 1887. 

The work of the division naturally divides itself into three classes, draughting, print- 
ing, and distribution, each of which has been assigned to an appropriate subdivision, 
whose employ^ are specially fitted to perform their respective duties. The following 
synopsis of the work performed in the respective subdivisions is respectfully submitted. 

The aggregate amount of work required of the division during the year has approxi- 
mately remained the same as at my last report, a decrease in the amount of letter-press 
printing done being compensated for by an increased amount of lithograph work. 

DBAUGHTING BOOMS. ' ' 

During the year the employes herein have accomplished the following: 

International meteorological charts completed 365 

International monthly mean charts completed 12 

Charts redrawn for the Monthly Weather Review 48 

Miscellaneous meteorological charts, monthly., seasonal, and annual, completed 51 

Mechanical drawings completed 367 

Tracings of drawings made 481 

Charts and mechanical drawings transfered to stone 335 

International charts prepared for transfer 300 

Maps mounted 155 

Charts reduced bypantograph 30 

Helio printsmade 15 

In addition to the above, group charts of all the international monthly mean tracks of 
low barometric pressure for January and February from 1878 to 1886 were completed. 
The chief draughtsman has also inspected and passed 258,530 printed charts. The 
draughtsman prepared only a part, but entered all the meteorological data upon the in- 
ternational charts reported completed. 

PBINTIKQ BOOM. 

The following tabular statement will show the amount of work performed herein : 

Special bulletins 9,310 

General orders 44,205 

Special orders 15,880 

Instructions 10,955 

Circulars 14,550 

Monthly Weather Review - _ _. 34,425 

Monthly Summary 6,500 

Wrappers - — > 128,500 

Letter-heads — « - 132,800 

Letters ._ 28,910 

Envelopes - — 643,400 

Forms - 572,452 

Miscellaneous 102,305 

The letter-press work of this subdivision shows aslight decrease in apparent amount per- 
formed from last year. The same high standard of execution noticeable in previous years 
has been maintained, and perhaps has advanced. The typography of this office will in 
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every way compare favorably with that of any office, public or private, in this cit^. 
The decrease in work done is in part Oiily apparent, as both the periodical publications 
of the office, the Monthly Weather Review and the Monthly Summary of International 
Meteorological Observations, have been increased, in size and in demands upon the me- 
chanical ingenuity of the printers foi their creditable construction. The former publi- 
cation especiaUy has been considerably enlarged in letter-press and in lithographic work, 
and its contents have been arranged In a more systematic manner. The demand^ upon 
the lithographic portion of this subdivision are constantly increasing, and the present 
fiudllties are greatly inferior to our needs. The work done, while highly creditable in 
itself, is especially so in view of the difficulties the lithographers have to encounter 
with the materials for their labor. The improved press &cllities promised for the^n- 
suing year will enable the work to be performed with greater rapidity than heretofore. 
Much better work can hardly be expected. The main increase in lithographic work 
was the addition to the maps published by this office, of those for the 3 p. m. and 10 p. 
m. observations, the publication of which began January 1, 1887, making, with the 7 
a. m. map, whose publication has long been a feature of this office, a series of tri-daily 
maps. 

The following statement shows the amount and character of the work in the litho- 
graph room: 

Base maps -. -- 394,037 

Morning (7 a. m.) maps ._ 123,139 

Review maps 184,662 

Tri-daily maps — 68, 338 

Summary maps 17,662 

DISTEIBUTINO BOOMS. 

The work of this subdivision has increased within the past year. Applications for 
the publications of the service have been steadily increasing in number and it is necessary 
to devote considerable time and labor to their consideration, and much discrimination 
therein is demanded to insure a profitable distribution of the publications of the serv- 
ice. The division in general is believed to be in much better condition than at my 
last report. Without entering specially into details I may state that modes of operation 
have been adopted which are better suited to the work to be done and which have ma- 
terially lessened the labor. Thongh the work of this subdivision has increased some- 
what, there has been a decrease in the force engaged upon it. A great hindrance to the 
working of the division has always existed in the &ct that its employes and rooms have 
been so ¥ddely separated and scattered. The headquarters and distributing rooms are 

1718 Pennsylvania avenue, the printing and lithograph rooms across the street, at 

1719 Pennsylvania avenue, while the force of draughtsmen have been divided between 
1725 G street and 618 Seventeenth street. The extent to which this separation has 
proved a drawback to the effective and prompt working of the division can hardly be 
estimated, 

The contemplated removal of almost the entire division to compact and convenient 
rooms in 1744 G street promises improvement iBijbhese respects. The total number of 
employ^ in the division at the close of the year is 28, consisting of 24 enlisted men and 
4 civilians, classed as follows: 

Clerks - _ — 3 

Draughtsman in charge 1 

Draughtsmen 4 

Printer in charge . 1 

Printers ^ 9 

Lithographers x .. 4 

Proof-reader . 1 

Pressman 1 

Press-boy 1 

Stitchers and folders 2 

Engineer ..». ..... 1 

R. B. Watkins, 
Second Lieutenant, Signal CorpSf in charge. 

The Chief Signal Offices. 



APPEtlDiX Mo. ti. 

DETAILED STATEMENT OF WOBK PERFORMED BY PROF, CLEVELAND 

ABBE AND ASSISTANTS.. 

Signal Office, July 29, 1887. 

Sib: I have the honor to make the following report of work accomplished by myself 
and assistants during the year ending June 30, 1887. 

In conformity with instmctions No. 39, Angnst 2, 1886, the assistants assigned me 
during the year have been Junior Prof. Frank Waldo, Bibliographer G. J. Sawyer, Ser- 
geant G. E. Curtis, and Private £. H. Hilton. 

The general work of the room has been the preparation and completion of the bibli- 
ography of meteorology, which was esx)ecially intrusted to Mr. Sawyer as bibliographer, 
with Private Hilton as assistant, and the completion of my treatise on meteorological in- 
struments, in which Sergeant Curtis and Professor Waldo have assisted me. Besides 
these, miscellaneous reports and work has been necessary, as called for irom time to time, 
of which the following is an enumeration: 

WOBK AS A MEMBEB OF BOABDS. 

Board of instruction: Two meetings. 

Board of publications: Five meetings and detailed examinations of papers submitted 
by Lieutenants Finley and Powell, Professor Waldo, Private Pague, and Sergeant Mc- 
Adie. 

Board of professors: Four meetings. 

Board on verifications of Lieutenant Glassford's predictions: Work completed July 24, 
1886. 

Board on the transfer of library books to the War Department: About one months 
work by Mr. Sawyer. 

Examination of international bulletin maps: The month of June, 1885, examined in 
July, 1886. 

MISCBLLAKEOUS BEPOBTS. 

July 16, 1886: On local weather predictions. 

July 9: On the proposed discontinuance of 11 a. m. and 7 p. m. observations. 

August 13: On comparative rainfall observations and the exposure of the rain-gauge. 

August 13: On the exposure of the barometer. 

August 15: On the exposure of the anemometer. 

August 18: On th« solar radiation thermometer. 

August 15: On the storms of November and December, 1885. 

September 9: On work recommended for the year 1887-'88. 

October 12: On a table of wind pressures. 
. November 20: Astronomical com|>«tations by Sergeant Curtis, reducing observations 
made by the Lady Franklin Bay Expedition. 

January 4, 1887: On the verification of cautionary sie^nals. 

February 14: On the Signal Service psychrometer tables. 

February 19: On books recommended for the study of meteorology. 

February 21: On the reduction of the barometer to sea level. 

April — : Statistics of amount of work during past three years. 

Junior Professor Waldo assisted me in the preparation of the treatise on instruments 
during the last three months of the year, after having completed the work assigned him 
during the previous fiscal year, which work consists of the following: 

A memoir on international comparisons of normal barometers. 

A report on anemometer observations at sea. 

Not^ on European weather services. 

Translation of Poisson on the deflections caused by the earth's rotation. 

Translation of Schoch on the distribution of temperature on the earth's surface. 

Collection of memoirs relative to dynamic meteorology. 

In the work on the bibliography of meteorology Mr. Sawyer has classified by subjects 
about 38, 000 cards, thereby completing the total of 53,000 titles. The classification in- 
cludes 169 subdivisions. There has also been prepared an author index, which includes 
about 12, 400 names of authors. Th e number of new titles added to our collection during 
the year has been 1,134. The tota number of living authors who have contributed to 
the perfecting of this work is 165. The practical value of the bibliography has been 
shown by the references made to it daily in the work of this office, and by the very ex- 
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tensive assistaace it has enabled Mr. Sawyer to give to otbera. Over a month of Mr. 
Sawyer's time has been ooosamed in preparing bibliographical data for replies to official 
inquiries. It is evident that when printed the catalogue will be used by every active 
student of meteorology, and that only by printing can we provide against its destruction, 
by fire or accident and make a suitable return to those who have assisted in its compila- 
tion. Additional details of this work are given in Mr. Sawyer's report appended hereto. 

The treatise on meteorological instruments, as reported by me on June 30, embraced 
about 750 pages of manuscript, and covered the subjects of units, thermometry, barom- 
etry, anemometry, andpluviometry. Other chapters will beadded, ifpossible. This work 
is designed to give considerable detail as to every known source of error in methods and 
instrnments, and to present the best knowledge now attainable bearing on such points 
as are not yet well established. But little of the information herein given is to be found 
in text-books. The whole work is an elaboration of lectures that I have given during 
the past five years to classes under instruction, and will be useful to all who desire in- 
creased accuracy in the results of observations. 

It would be improper for me to close this report without expressing my high appre- 
ciation of the ability and faithfulness of all of my above-mentioned assistants. 
I remain, very respectfully, yours, 

Cleveland Abbe, 

The Chief Signal Officer. Professor and Assistant. 
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Signal Office, Washington City, July 15, 1887. 

Sib: I have the honor to submit the following report of work done on the meteoro- 
logical bibliography during the year ending June 30, 1887. 

On July 1, 1886, the bibliography consisted of an author card-catalogue of about 
52,000 titles, for 15,000 of which a classification by subjects and an author index had 
been made. The work of the past year has consisted chiefly of classification by subjects, 
preparation of an author index, the revision of the material on hand, and the collection 
of new titles. 

The classification by subjects has been completed, and is indicated on the cards; but 
the latter are not yet arranged under their assigned subjects. In accordance with the 
plan outlined in my report for 1885, this classification is to a certain extent preliminary; 
the lower subdivisions are necessarily experimental, and their final determination de- 
pends upon the namber and character of the titles found under each subject. 

The arrangement by subjects will be begun at once, and the classification carefully 
examined and revised; some minor modifications will probably be necessary, but the 
scheme, as a whole, has proven very satisfactory. The one-hundred and sixty-nine sub- 
divisions thus far employed are sufficient to render much further subdivision unneces- 
sary, except under the head of observations, which yet have to be arranged geographically. 

The metliod of classification noted in my last annual report ha^ been continued, titles 
being classified from the original works when possible, and all the resources of the libra- 
ries of this city have been drawn upon .for this purpose. In addition, constant corre- 
spondence has been maintained for the explanation of doubtful titles, and the office is 
indebted to many meteorologists of this and otfc^r countries for much valuable infor- 
mation, especially in regard to the publications of the various meteorological services 
and observatories, the early series of which can seldom be determined without aid from 
the present official stafi^. 

The author index, now completed, contains about 12,400 authors' names, and is in 
its final form, no revision being necessary, except as modifications are made in the subject 
catalogue. 

In connection with the work of classification, a thorough examination and revision of 
titles has been maintained, resulting, as expected, in the detection of many duplicates, 
and the frequent correction of the titles originally received. 

I have continued my endeavors to secure the completeness of the bibliography, by 
constant search for volumes or sets of serials not yet indexed, and by the examination 
of the collected works of authors, catalogues of libraries, and special bibliographies. 
In response to lithographed letters requesting lists of publications, these have been fur- 
nished by eighteen authors, making a total of one hundred and sixty-five persons who 
have thus co-operated in this work. 

The number of volumes examined and new titles obtained is as follows: 

Tities. 



Periodicals 

OUalogues, bibliog^raphies, etc 



Total 612 l,Ui 
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The Talne of this work can not be ganged by the number of new titles jgained, but con- 
sists largely in the constant check thus atforded on the accuracy and fullness of the titles 
on hand, and in the assurance of the comfletenessof the bibliography for certain sources, 
thus restricting to narrow limits the future work on this subject. 

The work remaining consists of the arrangement of the cards by subjects, revision of 
the classification, geographical subdivision of the observations, and the preparation of 
an alphabetical subject-index and a list of periodicals. This will occupy the present 
force of two persons for about five months; there will then remain the determination of 
questions of type, style, etc., and the technical preparation for the printer, which steps 
should be delayed till provision is actually made for publication. 

The practical value of the bibliography has been fully shown during the past year by 
its constant use in current office work. No attempt has been made to record the almost 
daily calls for information, but I cite the following as among the more important work 
of this nature: 

On September 20, 1886, there were furnished, at the requestof Mr. F. B. Perkins, libra- 
rian of the San Francisco public library, suggestions relative to the proposed meteoro- 
logical section of the great Sutro scientific library, and a list of one hundred and one 
works of special value in its formation. 

In March, 1887, 1 suggested, for the informatlonof members of the Signal Service who 
may wish to pursue a course of reading in meteorology, a classified list of fi>rty-one 
works as among the most valuable for this purpose. This was issued as an office circular 
on March 11. 

On May 2, 1887, by order of the Chief Signal Officer, I submitted for publication, as an 
appendix to his report on the Lady Franklin Bay Expedition, a list of three hundred 
and forty-six titles of the principal authorities on Arctic meteorology found in the libra- 
ries of this city. 

Calls for the complete literature of a subject have been frequent, but it has been nec- 
essary to request delay until the catalogue should be arranged by subjects, when such 
calls will be answered fully. 

Consultation of the bibliography at present is possible only by a knowledge of the names 
of authors contributing to the subject under discussion, but the subject arrangement will 
make available for office use a very complete classified catalogue, each special subject by 
itself, so that its examination will be but the work of running over the titles under it. 

The net result of the work is a collection of special bibliographies, each worker having 
at his command a complete index of what has been accomplished in his line. The dupli- 
cation of work avoided and the timesaved in tracing a subject can not be estimated; on 
this point, I submit the following quotation from the presidential address of Prof. G. J. 
Symons to the Royal Meteorological Society, January 18, 1882: 

'* Another obstacle to meteorological progress and a great cause of wasted labor has 
been the difficulty of ascertaining what has been done in, and what has been written 
upon, each of the various branches of meteorology. I could give details of many ex- 
periments and investigations tried over and over again, each new investigator fancying 
that it had never been tried before. This is one of the leading arguments in behalf of 
meteorological bibliography." 

In regard to publication, I can only renew my recommendation that an earnest effijrt 
be made to secure an appropriatiMkat the next session of Congress. A printed catalogue 
is necessary for office use, since reference to a mainuscript catalogue at best is slow and 
laborious. The importance attached to this work by scientists is shown by the large 
number of American and foreign meteorologists and librarians who have aided in its 
compilation. Over one-half of the material has been contributed from abroad, and the 
bibliography now represents many years of labor additional to that performed at this 
office. The material can never be duplicated, and its use should not be restricted to our- 
selves, but provision be made for its general distribution. 

It is not only for this office, and in fulfillment of our obligations to those by whose aid 
this work has been made pdsSble, that a published catalogue is necessary, but the bibli- 
ography will be of great practical value to the agricultural, commercial, engineering, and 
medical interests of this country and the world, by opening up to all students the litera- 
ture of applied meteorology in its relations to crops, forestry, river bnd ocean naviga- 
tion, hydrology, protection against floods and storms, medical climatology, epidemic 
diseases, and many other subjects of universal importance. 

In closing, I desire to call attention to the continued excellence of the work of my as- 
sistant. Private H. E. Hilton. He has now been with me three years, and his work, re- 
quiring special qualifications and training, merits recognition from the office. I respect- 
fully recommend his promotion. 

I am, very respectfully, your obedient servant, 

C. J. Sawyeb, 

Prof. Cleveland Abbs, Bibliographer, 

Assistant, 
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Monthly and yearly meteorological aammariei — Continned. 
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Monthly and yearly meteorological summaries — Continaed. 

PENSACOLA. FLA. 
[Latitude, 30° 25^ N. ; longitude, 87° 13' W.] 
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APPENDXXNo. i8. 

Mean daily range of temperature (in degrees Fahrenheit) at statlona of the Signal Service* 

U. S. Army J for each month of the year 1886. 

[The daily range in the difference between the highest and lowest temperatarea, as recorded by self* 
registering thermometers ; the mean daily is obtained by dividing the sam of the daily by the number 
of days in the month.] 



Stations. 








hi 



1 



Abilene, Tex 25.1 26.9 22.8 

Albany.N.y 15.2 17.6 14.7 

Alexander, Fort, Alaska* 15. 2 13. 5 14. 2 

A;pena,Mioh 12.5 17.1 14.3 

Apache, Fort, Aris 24.7 35.2 84.2 

Assinniboine, Fort, Mont. 20.7 22.7 22.4 

Atlanta, Ga 16.1 10.2 16.6 

Atlantic City, N.J 15.8 15.6 14.6 

Aaga8ta,Ga 20.4 24.3 21.5 

Baltimore.Md 13.1 17.1 14.9 

Bering Jtoland, Bering 

Sea* 7.0 6.5 7.5 

Benton, Fort, Mont* 23. 2 24. 25. 7 

Bidwell,Fort.Cal 16.4 21.4 10.1 

Bi8marck,Dak 21.8 27.2 20.7 

Block Island, R 1 10.8 13.6 12.1 

Boi86 City, Idaho 17.8 10.9 20.4 

Boston,^ass 14.0 17.0 14.8 

Bridger, Fort, Wyo 20. 20. 7 20. 

Brownsville, Tex 21. 4 18.9 16. 1 

Buffalo,N.Y 12.6 16.5 12.5 

Buford, Fort, Dak 22.3 I 24.5 21.5 

Cairo.Ill 15.0 15.8 14.5 

Canby, Fort, Wash 7.5 6.8 8.8 

Cape Henry, Va.« 12.8 18.4 15.1 

CapeMendocin, Cal.*... 9.2 8.4 9.6 

Cedar Keys, Fla 14.4 14.3 11.1 

Charleston, S. C 15.8 16.6 15.3 

Charlotte, N.C.. 17.1 21.0 20.0 

Chattanooga, Tenn 15.5 21.0 17.5 

Cheyenne, Wyo 23.8 23.4 22.5 

Chicago,Ill ». 16.8 19.0 14.1 

Chincoteagno, Va 13.1 15.8 13.6 

CincinnatCOhio 14.9 17.0 17.6 

Cleveland, Ohio l4.1 17.8 15.6 

Columbos, Ohio 15.0 17.3 17.5 

Concordia. Kans 17.8 20.7 18.0 

Custer, Fort, Mont 26.2 24.4 21.8 

Davenport, !U)wa 14.8 17.4 15.5 

Davis. Fort 28.4 30.0 27.6 

Deadwood, Dak 19.9 17.7 15.4 

Denver,Colo 26.2 26.2 28.6 

Dea Moines, Iowa 14.8 17.3 15 7 

Detroit, Mich 13.9 16.4 14.6 

Dodge City, Kans 16.5 21.5 23.5 

Dubuque.lowa 14.3 18.5 16.6 

Duluth,Minn 16.9 20.7 20.1 

Eastport, Me 15.5 16.3 12.3 

Elliott, Fort, Tex 24.8 27.2 23.9 

El Paso, Tex 24.2 29.0 29.2 

Erie, Pa 17.1 19.5 17.6 

Escanaba. Mich 13.3 17.9 16.4 

Fort Smith, Ark 15.7 21.4 19.4 

Frisco, Utah 15.6 16.8 16.6 

Galveston, Tex 15. 1 12. 4 9. 9 

1 Station closed June 12, 1886. 
> Station closed May, 7, 1886. 

* Incomplete. 

4 Station closed December 8, 1886. 

* For 29 days. 






24.3 
20.1 
13.5 
15.9 
30.6 
27.6 
18.2 
13.8 
23.2 
17.4 

7.3 
28.5 
1&8 
23.8 
11.5 
21.3 
16.1 
21.1 
16.3 
15.9 
23.9 
14.5 

9 7 
13.3 
10.0 
14.5 
15.2 
21. 9 
19.9 
22.7 
15.2 
14.7 
17.8 
16.9 
18.2 
22.5 
26.6 
18.4 
29.8 
15.5 
21.9 
18.8 
15.8 
23.8 
20.8 
14.5 
15.0 
24.0 
32.0 
19.3 
17.3 
22.0 
18.6 
10.6 



& 



26.3 
20.6 
10.1 
18.5 
43.1 
28.7 
19.7 
12.6 
24.5 
16. T 

(») 
31.3 
26.1 
2&0 
11.1 
28.8 
17.1 
30.6 
16.7 
14.3 
26.3 
16.6 
10.1 
15.6 
11.1 
10.8 
15.6 
21.5 
20.8 
34.3 
16.6 
12.6 
18.0 
16.5 
20.0 
25.4 
31.0 
20.0 
32.7 
20.4 
31.6 
22.7 
17.9 
27.9 
22.9 
22.4 
13.7 
28.1 
33.6 
17.2 
17.7 
24.8 
19.7 
10.7 



I 



22.0 

18.8 

(») 
18.3 
45.7 
28.8 
14.6 
13.1 
18.7 
15.5 



30.2 
27.9 
26.0 
10.9 
30.2 
15.2 
31.0 
16.7 
15.0 
26.6 
13.4 

8.9 
10.7 

9.7 
11.8 
12.1 
18.0 
15.3 
29.1 
15.0 
11.5 
16.2 
17.1 
20.1 
22.4 
80.5 
21.8 
28.3 
10.5 
26.1 
24.7 
17.3 
23.1 
23.fr 
20.1 
17.8 
22.1 
33.4 
18.5 
20.4 
17.8 
21.1 
10.6 



p 



23.3 
21. 3 



19.1 
84.2 
31.9 
17.7 
12.6 
20.9 
15.8 



32.7 
29.8 
27.0 
11.5 
32.8 
16.6 
33.7 
15.4 
14.6 
29.3 
17.0 
8.3 
11.2 
10.5 
9.7 
13.1 
20.6 
19.5 
31.2 
13.9 
12.2 
19.7 
17.7 
22.5 
25.1 
34.1 
23.7 
25.2 
21.7 
27.9 
26.8 
17.4 
25.1 
24.8 
18.5 
17.5 
26.8 
31.7 
16.6 
»18.8 
20.6 
19.9 
10.5 



I 



20.5 
22.1 



(4 

i 



16.9 
28.7 
32.4 
17.0 
12.5 
20.1 
15.3 



34. 
31. 
25. 
10. 
34. 
17. 
29. 
17. 
15. 
2& 
16. 

7. 

8. 
11. 
12. 
11. 
19. 
18. 
26. 
12. 
10. 
17. 
16. 
20. 
23. 
33. 
20. 
25. 
20. 
26. 
23. 
15. 
•23. 
22. 
15. 
14. 
22. 
27. 
16. 
15. 
21. 
18. 
10. 



17.3 
20.1 



17.2 
30.8 
25.0 
17.9 
12.5 
20.2 
16.9 



I 

O 



19.8 
19.3 



2&3 
32.6 
26.0 
10.0 
33.5 
15.2 
31.9 
12.3 
16.5 
29.3 
16.3 
10.3 
9.3 
11.2 
13.5 
12.7 
20.3 
19.7 
29.4 
14.7 
11.1 
19.7 
l&O 
22.3 
23.1 
81.8 
18.5 
23.3 
20.5 
29.5 
19.4 
15.2 
23.3 
19.8 
15.8 
13.6 

(») 
•23.4 
21.1 
15.1 
20.4 
18.8 
11.3 



17.4 
31.8 
21.7 
21.1 
14.5 
27.2 
18.2 



(') 
23.6 
24.3 
10.8 
23.6 
15.8 
25.7 
17.0 
13.9 
25.0 
20.7 

9.4 
11.5 

8.3 
15.7 
15.5 
25.9 
24.8 
26.4 
15.4 
13.1 
22.5 
19.0 
22.9 
25.6 
24.1 
21.4 
25.0 
18.7 
29.8 
20.8 
14.8 
23.4 
22.7 
18.8 

(») 
21.3 
27.4 
18.3 
16.2 
22.5 
17.2 
10.7 






21, i 
16.0 



13.7 
82.4 
25.6 
10.1 
16.5 
28.1 
17.1 



(») 
25.3 
23.3 
12.4 
21.8 
15.3 
17.8 
•17.3 
12.4 
23.1 
16.7 

9.3 
15.7 

9.3 
20.0 
18.4 
22.8 
20.8 

O 
15.6 
15.0 
17.1 
14.8 
17.2 
24.0 
22.8 
10.2 
26.4 
16.3 
25.1 
17.6 
13.6 
30.0 
16.6 
15.8 

(') 
26.3 
26.1 
17.8 
14.8 
22.5 
17.6 
14.6 



* Station closed December 31, 1886. 
' No r«»cord. 

« For 25 days. 

• For 20 days. 



U4 

9 

a 
p 



23.8 
16.5 



11.0 
35.4 
20.7 
15.6 
14.6 
21. » 
13.7 



17.7 
21.0 
12.1 
13.8 
15.6 

•18.1 
20.9 
14.6 
20.7 
13.5 
7. ft 
13.3 
7.d 
14.3 

.13.8 
15.8 
17.9 

(') 
17.0 

14.9 
16.7 
16.0 
17. ft 
19.2 
17.0 
21.1 
27.0 
18.5 
28.5 
17.1 
12.8 
27.2 
17.8 
18.3 

28.3 
28.7 
21.0 
15.5 
18.2 
15.1 
11. T 
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Mean daily range of temperature {in degrees Fahrenheit) , efc—Continaed. 



Stations. « 



I 



Ee4 



^ 

§ 
» 



Grand Haven, Mich 10.5 14.6 12.4 

Grant, Fort, Ariz 18w5 21.1 22.3 

Greencastle. Ind.* 16. 3 16. 16. 4 

Hatt©ra8.N.C 11.6 16.1 12.3 

Helena, Mont 19.8 17.0 18.0 

Huron, Dak 1 22.5 24.1 18.2 

Indian apolis, Ind 15. 3 16. 6 16. » 

Indianola, Tex.* 16.1 14.9 12.1 

Jacksonville, Fla 16. 2 16. 7 13. 9 

Keeler.Cal 16.8 21.9 20.3 

Keokuk, Iowa 16. U 18.9 16.8 

Key West, Fla 9.2 9.5 9.2 

Kitty Hawk, KG.* 11. 8 15. 2 15. 3 

Knoxville, Tenn 16.5 20.5 17.8 

LaCrosae, Wis .; 15.3 18.4 15.6 

Lamar, Mo las 19.9 19.6 

Las Animas, Colo 22.7 30.7 29.2 

Leavenworth, Kans 17.2 20.1 18.0 

Little Rock, Ark 12. 5 19. 9 17. 9 

Los Angeles, Gal 16.6 23.1 20.3 

Loaisvine,Ky 15.4 18.1 17.4 

Lynchbnrgh, Va 16.9 20.6 18.2 

Mackinaw Gity, Mich.... 15.2 18.6 15.6 

Macon, Fort, N. C.« 12.5 14.2 11.9 

Maginnis, Fort, Mont .... 23. 21. 4 18. 

Marquette, Mich 14.1 19.3 16.4 

Memphis, Tenn 13.6 16.0 14.4 

Milwaukee, Wis 14.0 15.2 10.9 

Mobile, Ala 16.0 17.9 14.7 

Montgomery, Ala 15.7 21.2 17.6 

Montrose, Colo 20. 4 24. 7 25. 4 

Moorhead, Minn 20.0 24.4 18.6 

Mt. Washiugton, N.H... 17.2 19.6 14.0 

Ifaahville, Tenn 15.9 20.5 17.2 

New Haven, Conn 16.1 16.9 14.2 

New London, Conn 13.9 15.5 13.8 

New Orleans, La 14. 3 17. 5 13. 8 

New York City, N.Y.... 13.5 15.8 15.0 

Norfolk, Va 13.5 19.4 17.9 

North Platte, Nebr 19.7 il.6 21.5 

01ympia,Wa8h 11.2 12.0 17.9 

Omaha, Nebr 17.4 23.2 18.6 

Oswego.N.Y 14.5 15.7 12.8 

Palestine, Tex 20.2 21.6 19.0 

Pensacola, Fla 14.3 16.2 13.2 

Philadelphia, Pa 12.8 17.2 16.5 

Pike's Peak, Colo 12.4 10.4 13.0 

Pittsburgh, Pa 15.7 17.9 18.0 

Poplar laver, Mont 23. 1 24. 2 23. 7 

Port Angeles, Wash 16.0 13.5 15.5 

Port Huron, Mich 11.6 14.5 13.0 

Portland, Me 13.4 16.1 12.9 

Portland, Oregon 11.6 14.3 16.8 

Prescott, Ariz 20.0 29.4 24.6 

RedBluff,Cal 15.0 20.5 18.3 

Hio Grande City, Tex.... 19.7 22.3 19.3 

Rochester, N. Y. 13.9 16.1 13.7 

Roseburgh, Oregon 12.9 14.9 19.4 

Sacramento, Gal 11.6 14.3 16.6 

Saint Louis, Mo 18.8 18.5 16.7 

Saint Michael's, Fort, 

Alaska* 13.0 13.2 18.4 

Saint Paul, Minn 17.1 21.1 18.6 

Saint yinoent, Minn 20.1 23.8 21.6 

Salt Lake Gity, Utah 20.2 19.4 18.1 

San Antonio, Tex 24.3 26.1 21.3 

San Diego, Gal 13.0 18.0 14.1 

Sandusky, Ohio 14.5 10.4 15.2 

Sandy H!ook,N. J.» 10. 9 14. 8 13. 4 

Sanford,Fla 17.1 19.2, 16.2 

San Francisco, Gal 10. 7 13. 9 14. 1 

.Santa F6, N. Mex 18.3 2LI 23.5 

1 No record. 

* Station closed November 10, 1886. 

* Incomplete. 

4'Station closed August 20, 1886. 
» For 19 days. 






18.5 
24.8 
15.8 
12.8 
22.2 
24.3 
17.4 
11.4 
15.6 
21.9 
18.7 
«9.8 
12.3 
19.6 
17.5 
20.2 
28.5 
19.7 
19.1 
2U.3 
18.1 
22.6 
15.8 
10.9 
23.6 
18.5 
16.9 
16.0 
15.8 
19.8 
24.2 
23.5 
13.0 
19.0 
18.8 
15.3 
16.3 
17.6 
18.0 
21.6 
19.2 
22.3 
15.1 
18.5 
13.8 
19.6 
10.2 
20.5 
29.9 
14.2 
17.3 
15.9 
17.3 
27.1 
19.6 
20.4 
17.9 
21.0 
17.4 
15.6 

18.7 
19.5 
23.1 
19.5 
19.8 
11.3 
16.2 
15.5 
16.0 
12.4 
22.4 



& 
S 



16.5 
22.8 
18.6 
11.9 
23.5 
27.9 
21.8 
14.2 
18.1 
24.3 
21.9 
9.5 
15.2 
20. 6 
18.4 
23.2 
34.8 
23.9 
20.6 
27.4 
20.9 
2L3 
19.4 
10.3 
26.9 
2L5 
18.3 
20.2 
16.9 
21.3 
30.5 
25.4 
11.7 
20.6 
19.0 
16.7 
16.4 
15.7 
19.1 
25.0 
23.7 
23.8 
15.9 
20.8 
13.8 
17.4 
13.2 
22.6 
30.2 
17.3 
18.7 
15.7 
21.4 
34.2 
24.1 
24.9 
18.9 
25.2 
23.3 
17.7 

10.9 
23.0 
28.5 
24.6 
23.2 
12.9 
16.4 
14.7 
19.7 
14.6 
25.7 



« 

a 

Ha 



16.2 

(') 
15.8 
10.9 
25.1 
26.8 
19.2 
13.3 
14.8 
26.0 
21.4 
14.2 

9.9 
16.5 
18.3 
19.2 
29.7 
21.2 
15.9 
24.1 
17.7 
16.9 
18.6 

9.2 
24.8 
20.1 
15.6 
18.2 
14.6 
17.2 
31.9 
25.9 
13.6 
16.8 
17.5 
14.2 
14.2 
15.1 
14.6 
21.2 
24.9 
21.6 
16.8 
18.3 
12.6 
18.0 

n.2 

20.5 
30.7 
15.8 
17.5 
15.9 
22.0 
36.4 
27.5 
21.9 
21.2 
27.1 
28.3 
15.3 

12.6 
20.6 
28.7 
25.0 
22.0 
10.9 
15.3 
14.6 
17.9 
16.7 
24.5 



I 



17.0 

(») 
18.6 

8.7 
28.8 
27.2 
23.2 
12.6 
14.8 
23.2 
25.5 
15.0 
10.1 
19.6 
19.4 
22.8 
30.3 
24.6 
17.5 
29.1 
21.2 
20.5 
19.3 

9.2 
'27.9 
20.4 
18.2 
19.0 
14.5 
18.0 
32.1 
24.8 
10.8 
21.1 
17.8 
14.3 
13.6 
15.9 
15.6 
24.7 
26.7 
22.8 
16.0 
19.0 
12.3 
17.9 

n.8 

22.7 
30.3 
16.5 
17.8 
16.8 
24.8 
30.6 
30.3 
22.2 
21.1 
28.0 
30.7 
16.0 



c 



60 





21.4 
27.2 
26.0 
22.3 
11.0 
16.7 
15.0 
15.7 
14.8 
24.2 



16.6 
22.4* 
16.5 
8.7 
28.7 
26.5 
20.1 



14.2 
22.7 
20.3 
12.2 
9.1 
19.2 
17.8 
19.7 
28.6 
23.2 
17.8 
29.0 
19.1 

ia6 

15.4 
8.9 
27.3 
18.0 
16.6 
13.0 
15.6 
17.1 
29.0 
26.7 
12.7 
18.8 
18.6 
14.9 
14.3 
14.4 
13.5 
23.8 
24.8 
20.1 
15.5 
20.4 
13.3 
16.3 
11.4 
19.7 
82.6 
17.3 
16.7 
16.6 
24.5 
22.4 
30.5 
23.2 
21.0 
29.5 
32.0 
18.1 



a 



13.9 
19.8 
16.4 
9.8 
23.7 
27.6 
2L0 



22.6 
28.8 
25.2 
21.9 
12.0 
16.1 
13.1 
15.7 
16.2 
20.9 



11.9 
25.3 
17.9 
12.1 

7.5 
20.7 
16.1 
2L7 
31.6 
22.4 
18.1 
24.8 
21.1 
19.7 
14.9 

9.8 
24.7 
18.3 
17.6 
16.6 
14.9 
17.4 
29.7 
25.9 
13,7 
2L1 
17.6 
14.2 
12.6 
13.8 
13.0 
24.2 
22.5 
22.1 
15.9 
18.0 
12.2 
18.5 
13.0 
20.8 
33.6 
16.7 
19.9 
16.8 
22.4 
29.9 
28.8 
16.2 
19.4 
80.2 
31.0 
16.3 



I 

o 



16.1 
21.0 
17.6 
11.2 
18.4 
28.8 
22.7 



20.4 
25.3 
25.5 
15.9 
9.6 
18.0 
11.8 
13.3 
17.2. 
21.0 



15.4 
2L8 
19.4 
7.5 
9.1 
25.8 
18.6 
23.6 
35.1 
23.8 
21.1 
23.6 
23.1 
27.3 
15.1 
12.4 
20.5 
20.2 
2L0 
18.5 
19.6 
21.4 
27.3 
26.3 
13.3 
24.8 
19.6 
17.3 
14.5 
15.5 
16. S 
23.3 
14.8 
22.6 
15.5 
19.5 
16.7 
17.2 
11.9 
20.5 
30.3 
14.8 
18.1 
15.9 
15.8 
29.4 
23.0 
21.7 
16.8 
19.0 
24.2 
17.9 



(4 

a 



14.1 
22.1 

(») 
14.3 
18.2 
22.6 
17.1 



23.8 
24.6 
21.3 
21.4 
13.3 
17.8 
12.5 
11.3 
15.0 
21.0 



23.0 
20.6 
16.2 
7.9 
1L6 
20.7 
14.7 
21.9 
20.7 
34.4 
19.8 
27.4 
19.8 
20.8 
11.9 
17.2 
20.1 
12.8 
17.9 
15.6 
20.5 
20.0 
26.4 
22.5 
14.9 
21.1 
18.2 
17.2 
17.6 
16 
18.5 
20.4 
13.8 
19.5 
14.0 
'20.8 
18.4 
16.2 
11.2 
15.7 
28.2 
14.9 
14.7 
13.3 
14.2 
31.0 
23.5 
22.5 
14.2 

ia7 

24.4 
16.8 



17.3 
22.4 
16.9 
20.1 
17.8 
14.7 
13.1 
19.2 
14.7 
22.3 



»4 

V 

a 

9 

V 



12.5 
21.s9 

ih'h 

17.4 
21.7 
16.0 



18.5 
18.6 
16.8 

9.3 
14.1 
16.3 
16.1 
1&8 
35.4 
17.7 
16.7 
21.8 
16.8 
16.9 
10.7 
15.5 
•19.4 
13.3 
15.1 
16.5 
18.3 
17.1 
-23. 8 
19.2 
18.4 
17.0 
15.6 
14.8 
16.3 
12.3 
14.5 
18.5 

9.3 
21.1 
14.7 
20.0 
16.7 
12.7 
11.1 
15.7 
23.0 

9.8 
14.3 
14.7 
10.6 
28.4 

0) 

26.9 

13.7 

14.2 

1ft. 5 

17.1 



18.5 
19.3 
15.8 
23.3 
14.2 
14.4 

B a a • • 

18.1 
10.5 
21.2 



* Station closed December 31, 1886. 
' For 29 days. 

• Station closed June 30, 1886. 

« Station closed November 30, 1886. 



254 



REPORT OF THE CHIEF SIGNAL OFFICER. 



Mean daily range of temperature {in degrees Fahrenheit), etc. — Continned. 



Stations. 



Savannah, 6a 

Shaw,Fort,Koiit.i 

Shrereport, La 

Sill, Fort, Ind. T 

Sitka, Alaska 

Smithvill^ N. C.» 

Spokane Falls, Wash 

Springfleld. Ill 

Stanton, Fort, N. Mex — 

Stockton, Fort, Tex.» 

Sally, Fort, Dak 

Tatoosh Island, Wash . . . 

Thomas, Fort, Ariz 

Toledo, Ohio 

Totten, Fort, Dak 

TJnalashka, Alaska' 

Valentine, Nebr 

Vicksbarj;, Miss 

Walla Walla, Wash 

Washington Citv, D. C . . . 

Wilmington, N.C 

Winnemaoca, Nev 

Yankton, Dak 

Yuma, Ariz 



• 


>. 


S8 





c 


d 


H 


16.6 


'25. 


19.1 


22.6 


13.4 


14.5 


15.8 


20.1 


24.0 


(*) 


22.0 


8.3 


25.0 


14.6 


20.2 


6.6 


25.7 


16.5 


14.5 


14.1 


18.1 


20.8 


19.4 


19.1 






•§ 

p^ 



17.7 
24.6 
21.9 
27.5 

9.9 
15.3 
17.4 
19.8 
28.3 
33.9 
24.0 

7.3 
34.6 
16.2 
25.3 

8.2 
23.8 
20.8 

ia4 

18.5 
23.4 
26.8 
22.6 
26.0 



• 


« 


e3 


04 


^ 


< 


14.0 


15.8 


24.3 


26.1 


18.1 


20.5 


25.1 


25.0 


10.3 


13.7 


13.8 


13.6 


20.2 


20.9 


17.8 


17.4 


30.1 


27.5 


33.0 


32.6 


20.6 


25.2 


&2 


7.9 


33.3 


36.5 


15.9 


l&O 


22.8 


21. 8 


10.1 


9.4 


20.7 


22.9 


18 5 


20.3 


l«.l 


21.1 


1&4 


19.2 


20.0 


19.1 


24.2 


24.9 


15.8 


21.6 


«26.9 


28.2 






15.7 
30.7 
24.2 
28.7 
15.9 
14.3 
24.8 
20.8 

(*) 
34.4 
27.5 
9.8 
43.2 
20.6 
24.8 
«ll:l 
24.8 

ia7 

25.5 
16.9 
1&5 
34.6 
24.3 
32.2 



9 

a 
d 



13.0 

31.7 

20.1 

22.0 

14.7 

12.2 

2.5.1 

19.4 

30.1 

28. 8« 

26.6 

10.4 

40.6 

19.5 

23.4 



a 

»-3 



S 
P 



13.5 
33.9 
19.8 
23.5 
13.8 
12.7 
29.4 
21.8 
27.7 



21.8 
16.1 
24.6 
16.3 
15.8 
32.8 
23.0 
32.6 



30.1 
0.8 
30. d 
21.0 
25.0 



26.4 
17.9 
2&2 
16.3 
16.2 
34.3 
24.7 
29.5 



12.5 
34.7 
22.3 
23.8 
11.3 
ILl 
18.7 
29.4 
23.1 



»4 

s 

m 



31.0 

9.3 

27.3 

ia2 

27.3 



2.5.2 
18.5 
26.6 
17.1 
l.^O 
37.2 
22.4 
22.7 



12.0 
27.1 
19.4 
19.6 
9.6 
14.0 
27.3 
18.5 
23.6 



o 
O 



s 

> 
o 



27.3 
0.3 
27.4 
19.0 
25.8 



26.9 
18.1 
25.0 
1&3 
18.1 
30.8 
22.1 
28.1 



15.8 
«23.7 
20.5 
22.2 
10.2 
19.5 
20.2 
20.6 
2a6 



2&1 
7.4 
31.2 
19.5 
22.6 



27.6 
21.7 
17.7 
21.0 
23.2 
26.3 
27.4 
26.1 



20.7 

■ • • » M • 

21.2 
22.7 
10.6 



18.7 
1&4 
27.4 



21.6 
7.1 
31.9 
14.4 
21.3 



20.1 
20.3 
18.8 
19.3 
24.2 
25.6 
20.3 
23.1 



« 

a 

Q 



17.2 

'2i."7 
23.6 
11.2 



12.0 

lai 

28.6 



20.7 
7.1 
36.1 
14.4 
17.6 



22.2 
18.3 
14.2 
15.9 
19.5 
19.0 
19.5 
25.1 



1 Station closed October 27, 1886. 

* For 27 days. 

* Station dosed October 31, 1886. 
4 Incomplete. 



* Station closed Jane 20, 1886. 

• For 20 days. 

7 Station closed May 22, 1886. 
» For 22 days. 
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APPENDIX No. 20. 

Monihljf and annual mean temperatures {in degrees Fahrenheit) from reports made by 
voluntarjf ohservere of the Signal Service, United States Army, for the year ending De- 
cember 31, 1886. 

[The daily mean is generally obtained by dividing the sum of the 7 a. m., 2, and twice the p. m. (local 
time) observations by 4 ; the monthly, by dividing the sum of the daily by the number of days in the 
month.] 



Stations. 



Aoootink.Va 

Aiken, S.C....: 

Albany, Oregon 

Allison, Kans .................. 

Altoona,Pa 

Alva,Fla 

Amherst, Mass 

Amherst (agricaltural station), 

Mass 

Anderson, Cal 

j& nna, xu •.................*•..• 

Archer, Fla 

Ashwood, Tenn 

Atchison, Kans... 

Athens, Gra 

Auburn, If. 7 .................. 

Austin, Tenn 

Austin. Tex 

Bainbridge Island, Wash 

Bancroft, Iowa 

Itandon, Oregon 

Belleville, Kans 

Bethlehem, Pa 

Beverl V, N. J 

Bird's Nest., Va 

Birmingham, Ala 

Blooming Grove, Pa 

Blue Hill, Mass 

Blue Lake, Cal 

Brattleborough, Vt 

Brownsville, Nebr 

Burlington, Yt 

Butlerville, Ind 

Carson City, Nev 

Carthage, Mo 

Cattawissa, Pa 

Cedar Rapids, Iowa 

Central College (Fayette), Mo . . 

Chapel Hill, N.C 

Charleston, 111 

Charlotte, Yt 

Clarksburgh, W. Ya 

Clayton, If. J 

Cleburne, Tex 

Cleveland, Ohio 

Clinton, Iowa 

Collegi't Hill, Ohio 

Collinsville, III 

Colorado Springs, Colo 

Conception, Mo 

Cooperstown, N. Y 

Comish.Me 

Cresco,Iowa 

Crete, Nebr j 

Cumberland, Md 

Dale Enterprise. Ya 







29.7 
40.5 
38.8 
13.6 
27.0 

(•) 
24.0 

(') 

(') 
24.3 
50.0 
25.0 
12.8 
37.0 
23.0 
30.8 
42.6 
37.0 

2.3 
42.4 

(') 

(•) 
26.7 
35.4 

(') 
22.1 
23.1 
43.0 
20.9 

(•) 
18.1 

(') 
34.6 

(') 
23.2 

10.8 

(') 
33.4 
21.0 
14.0 

(') 
26.9 
32.2 
24.3 
13.4 
10.6 
20.7 
22.0 

9.2 
18.3 
19.8 

4.5 

0.1 
25.0 
28.2 



S3 

a 



32.6 
45.8 
46.4 
33.8 
32.0 

(») 
25.2 

23.1 
51.8 
33.8 
52.6 
27.5 

(') 
41.8 
25.4 
35.0 
54.8 
45.5 
35.7 
43.6 

0) 

2a 1 

2&3 
35.6 
42.5 
24.4 
23.2 
49.5 
23.0 
28.1 
18.2 

(') 
42.2 
35.6 
25.5 
21.7 
30.4 
38.6 
27.5 
16.8 

(') 
29.6 
46.2 
26.7 

(») 
.32.1 
31.4 
35.8 
25.6 
20.0 
1&9 
14.2 
26.0 
29.0 
32.7 



.a 



42.71 
55.3 
46.4 
35.9 
40.6 

(•) 
24.4 

33.5 
53.71 
43.8, 
66.7 
49.0' 
37.5 
51.2 
33.4 

(•) 
60.3 
44.0 
27.4 
41.5 

(•) 
38.8 
38.5 
46.8 
52.4 

(') 
30.6 
43.1 
32.3 
36.3 
2a 6 

(') I 

3a 7 

45.8 
37.2' 

2a 71 

40.6 
49.0} 
41.0, 
2.5.8 

(') 
39.0 
53.8 
36.6 
32.1 
42.8 
42.3 
34.0 
34.9 
29.0 
27.9 
26.1 
30.9 
40.2; 
44.71 






55.8 
65.3 
52.1 
49.1 

(•) 

(•) 
50.8 

50.4 
50.6 
5a 2 
63.3 
59.0 
53.4 
61.8 
49.3 
65.3 
68.7 
50.0 
49.0 

(') 

(') 

(•) 
50.6 
57.9 
61.8 
50.2 
45.8 
41.0 
51.7 

(') 

4a 4 

(•) 

47.5 

sa7 

54.2 
51.5 
55.9 
59. Gl 
50.6' 
51.8 

51.8' 
62.2 
54.5 
51.3 
59.3 
56.6 
44.7 
49.7 
46.0 
46.1 

4a 1 

50.1 
54.8 
59.1 






63.1 

(>) 
58.8 
67.7 
63.0 

(') 
57.5 

57.3 
64.5 
69.8 
72.5 
65.0 
65.7 
69.5 
55.7 
70.0 
80.0 
56.7 
60.7 

(») 

(•) 
61.3 
5a 
66.8 
69.9 
57.5 
54.0 
51.6 
59.3 
66.1 
6a 

(•) 
59.6 
73.6 
63.2 
62.5 

eao 

67.8 
65.3 
55.5 
65.7 
60.4 
64.0 
5a 1 
61.3 

eai 

64.6 
62.5 
68.7 
54.0 
54.6 
60.1 
65.3 
62.0 
67.31 



a 


t-3 



71.7 

(•) 
63.5 
72.1 
69.2 

(•) 
63.5 

63.2 
78.7 
73.7 
79.8 
73.5 
71.9 
73.4 
63.6 
74.8 
83.0 
62.3 
66.4 
55.1 
81.0 
69.0 
67.8 
74.4 
76.0 
61.9 
61.1 
65.0 
64.6 
70.1 
67.0 
7.3.4 
67.3 
75.6 
65.2 
71.4 
73.1 
75.3 
71.5 
64.5 
71.2! 
67.3 
77.2 
65.8 
70.0 
72.0 
70.9 
64.4 
71.1 
60.8 
62.9 
(•) 

6a 7 

67. 2| 
72.3! 



t-4 

a 



75.0 
79.5 
6a 9 
77.5 
73.6 
77.1 
71.2 

68.8 
85.5 
79.2 
73.7 
7a 5 
79.8 
75.6 
67.3 
77.9 
87.5 
65.0 
75.1 
55.6 

8a 8 

74.4 
73.5 
79.8 
77.3 
70.2 
(') 
75.2 

(') 
77.7 
71.4 
7a 8 
70.9 
81.0 
71.8 
77.2 
79.1 
76.9 
76.1 
69.8 
75.0 
73.5 
83.2 
60.0 
75.3 
75.4 
77.0 
71.8 
7a 8 
65.6 
68.3 

(•) 
75.7 
70.8 
77.1 



*3 
at 



tn 





73.5 
79.8 
6a 5 
77.5 
71.8 
7a 4 
67.3 

66.3 
80.0 
77.9 
81.9 
80.0 
79.4 
76.0 
66.1 
77.4 
86.5 
66.0 
72.8 
54.4 
87.2 
72.5 
71.6 
7a 1 

(') 
67.6 
65.4 
63.6 
68.4 
7a 

(') 
75.0 
72.1 
70.7 
70.5 
7a 5 
79. 5; 
75.9 
76.1! 
68.0; 
73.6 
71.8 
86.0 
69.4 
73.3 
75.0 
76.8 
6a9 
7a 1 
63.7 
66.8 

(') 
75.0 

70.5 

76.4 



(4 

a 

04 



69.1 

(') 
63.8 
67.3 
65.9 
76.6 
60.6 

59.6 
73.0 
71.2 
82.2 
6a 5 
71.1 
73.1 
61.4 

(•) 
81.0 

4a 8 

60.6 
51.2 
73.6 
67.8 
67.7 
75.7 

(') 
61.6 
60.2 
59.6 
60.6 
6a7 
5a6 
61.0 
59.0 
72.8 

(') 
64.1 
71.2 
75.9 
68.1 
60.5 
66.2 
67.5 
7a 
64.6 
63.9 
69.2 
69.1 
59.4 
67.8 
60.0 
56.8 

(0 
64.1 
66.4 
72.0 



u 

O 



a 

o 
"A 



56.4 44.8 




76.7 
51.3 
67.2 
64.9 
71.4 
49.7 

4a 9 
68.6 
61.1 
72.7 
60.6 



61.3 
61.0 
69.2 
69.1 
53.2 
54.0 
47.0 
6a4 
65.6 
6.5.0 
63.9 

(») 

(') 
49.6 
61.4 
69.5 
40.5 
40.4 

(•) 
46.2 

(') 
53.2 
5a 6 



5a 7 
6&6 
42.8 
6a 
54.8 
68.0 
6a 6 
62.7 
65.8 
58.1 
50.6 

(>) 
4a 

4a 7 
61.8 
57.0 
50.0 
61.3 



56. 
43. 
30. 

4a 

60. 
40. 



3a3 
49.0 
44.2 
60.7 
53.7 



u 

§ 

p 



50.4 
37.9 
47.1 

(») 
44.7 
27.6 
4a 
43.3 
42.7 
4a 8 
53.3 

(•) 
37.4 
40.1 
46.8 
37.4 
3a 
3a 1 
41.7 
32.7 

(») 
39.8 
33.6 



30.3 
45.0 
49.5 
2a 3 
31.6 
50.2 
25.6 

23.0 
48.8 
30.4 
56.0 

sao 



73 



a 



53.6 



64.3 
50.7 



40.1 

sao 

44.8 
40.8 
43.7 
60.0 
80.0 
33.0 
41.8 
45.5 
32.0 
36.6 
35.6 
35.2 
26.8 
32.9 
41.1 
44.4 



39.1 
24.2 
35.2 
51.0 
46.2 
10.3 
4a 1 

(•) 
26.7 
28.3 
20.0 

(') 
]a4^ 
26.1 
47.0 

(') 
22.0 

iao< 

27.1 
40.8 
31.5 
26.0 
16.5 



3a 7 
22.6 

lao 

2a5 

2a 

41.0 
25.6 

lai 

27.7 
24.6 
3a 6 
10.6 
21.0 
20.0 
0.1 

lao 

29.1 
31.4 



4&0 



57.3 
66.8 
56.1 



50.2 
4a 5 



61.6 
4a 5 



50.9 
57.2 



5a 2 



51.0 
'47.*5 



58.1 
51.3 
41.6 



51.2 
61.6 
49.0 

"53.1 
53.1 

4a4 



43.4 
43. G 



47.5 
50.5 
55.6 



* No record. 
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Monthly and annual mean temperature (in degrees Fahrenheit), eto. — Continued. 



Stations. 



DeerfleUI, Haes . . . 

Delavan, WiR 

Des Moiiie&« Iowa 
De Soto, Nebr .... 
J>i8tributing Keaervoir, 

Dover, N.J 

DrirtoD, Pa , 

Dudley, Mass 

Dy berry, Pa 

EilS Harbor City, N 
El Dorado, Kans... 
Embarrass, Wis . . . 

Emporia, Kans 

Eola, Oregon 

Factoryville,N.Y. 
Fall Brook, Cal.... 
Fall Eiver, Mass... 

FallsiDgton, Pa 

Fallston, Md 

Flat Rook, N.C ... 
Fond da Lac, Wis . 

Forsyth, 6a 

Fort Scott, Kans .. 
Fort "Wayne, Ind .. 

Fostoria,' Ohio 

Frankfort, Ky 

Franklin, Pa 

Fremont, Nebr .... 
(tardiner, Me .... 
(rarretts villa, Ohio 

(renesen. Ill 

(renoa, Nebr 

Grampian Hills, Pa 
Urana Coteau, La . 
Great Falls Reservoir, 
GreenaborouKh, Ala 
Hartford, Conn — 
Hay Springs. Nebr 
Helvetia. W.Va... 

Hiram, Ohio 

Hnrapbrey, N. Y .. 
Independence, Iowa 
Independence, Kans 

Iihica,N.Y 

tTarksonboroaj^h, Ohio 
Jeffersonville, Ind 
Kalamazoo, Mich. 
Kendall Green. D. C 
Kent's Hill, Me .. 
Kirkwood, S.C ... 

Laconia. Ind 

Lafayette, Ind ... 
La Grange, Ind . . . 
Lansing. Mich . . . 
Lawrence, Kans . 
Lead Hill, Ark... 

Lerov, N. Y 

Liberty Hill, La.. 

Limona, Fla 

Lincolnton, N. C . 

Logan, Iowa 

Logansport. Xnd.. 
I<iineubursh, Vt . 

Madison, Wis 

^Inhanoy Plane, Pa 

Manatee, Fla 

^lancheHter, Iowa 
Manhattan, Kans 
Manitowoi;, Wis . - 

Marietta, Cal 

Marion, Va 

Mattoon, 111 

Mauzy, Ind 

Mazatlan, Mex . . . 
McDonogh, Md. . . 



C 



(A 



s 



21.2 

(•) 

9.0 

7.0 
29.4 
25.0 
20.7 
22.6 
19.9 

(•) 

(') 
11.6 

15.5 
36.3 
20.1 
58.5 
26.3 
25.8 
26.8 
(•) 

(') 
41.7 
21.2 
23.8 
20.5 
27.2 
19.0 

(») 
19.5 

20.7 

(») 

5.0 
19.5 
47.8 
26.7 
39.4 
23.4 
10.4 
29.0 
21.1 
19.3 

9.1 
1&6 
2L5 
23.0 
27.0 

(') 

(») 
17.5 
34.2 

(») 
19.1 

18.7 
19. U 

(») 
24.2 
20. 9 
39.0 
56.4 
31.1 

(•) 
22.7 
15.0 
1L9 
24.8 
52.5 
12.0 
11.0 
17.2 
49.5 
25.8 
21.5 
19.2 
70.8 
27.7 



1.1 

S 
u 

I 




22.9 

(•) 
22.0 
24.1 
32.0 
25.7 
36.0 
2L6 
2L5 

(') 
32.7 
17.4 
34.1 
43.4 
20.3 
58.0 
27.8 
27.8 
29.7 
35. ij 

(») 
47.4 

34.4 
29.5 
26.2 
30.9 
19.8 

(») 
20.6 
22.0 
22.3 
24.5 
22.8 
54.1 
29.2 
4a 
24.1 
29.2 
29.0 
23.1 
2.3.0 
19.2 
33.5 
24.2 
26.8 
30.9 

(») 
31.0 
17.4 
38.8 

(•) 
2a 2 
23.8 
22.4 
3L6 
36.2 
23.9 
52.5 
64.5 
32.0 
22.0 

(') 
15.4 
19.7 
28.6 
58.9 
20.0 
30.2 
21.2 
51.2 
30.0 
30.0 
23.0 
70.9 
34.0 



32.8 

(•) 
84.4 
32.2 
43.1 
35.0 
3L8 
32.0 
31.2 
41.2 
40.3 
28.2 
40.7 
42.8 
33.5 
52.6 
33.6 
37.0 
39.4 
43.8 
27.5 
54.6 
44.8 
39.0 
36.1 
43.6 
29.8 

(*) 
29.4 
33.6 
38.4 
29.0 
82.8 
60.2 
40.4 
57.2 
32.8 
27.9 
38.6 
34.3 
30.4 
30.2 
43.1 
32.5 
38.8 
43.4 

41.1 

26.4 

50.0 

42. 7i 

37.8' 

34.4 

32.1 

40.4 

46.4 

81.4 

58.0 

66.5 

45.1 

82.2 

(») 
25.2 
28.9 
39.2 
65.2 
31.5 
38.8 
30.6 
49.9 
41.0 
40.5 
34.7 
68.3 
47.5 



49.9 

(•) 
52.0 
51.0 
58.5 
48.8 
49.3 
50.4 
46.5 
52.0 
56. 8 
48.4 

(*) 
48.9 

48.5 
56.0 
47.7 
51.2 
52.1 
50.9 
44.4 
64.1 
56.8 
55.0 
52.1 
56.4 
45.4 

(») 
44.5 
49.5 
62.4 
48.3 
5L0 
67.8 
56.7 
63.6 
49.1 
40.6 
51.5 
50.4 
46.0 
50.4 
55.3 
49.4 
5.3.3 
57.5 

(') 
54.4 
42.5 
60.8 
57.4 
53.9 
5L7 
50.2 

(•) 
60.0 
48.4 
70.5 
70.6 
55.8 
52.5 
57.7 
44.1 
47.0 
55.7 
75.0 
52.0 
54.8 
43.8 
54.1 
54.2 
57.0 
50.7 
69.9 
59.4 






57.8 

(•) 
62.7 
65.1 
63.0 
57.3 
56.0 
53.0 
54.4 
59.8 
70.2 
60.5 

(') 
56.0 
56.2 
62.0 
5S.6 
5&2 
59.3 
62.1 
55.8 
72.6 
72.0 
64.0 
61.4 
66.8 
52.8 

(») 
54.0 
55.9 
63.3 
64.2 
61.5 
74.5 
63.4 
70.9 
55.8 
59.3 
58.4 
68.3 
53.7 
62.1 
7L9 
56.8 
63.3 
68.4 

(•) 
62.4 
53.2 
09.9 
68.0 
62.3 
60.0 
57.8 
68.5 
74.4 
54.9 
80.7: 
80.0 
65.0 
65.5 
66.6 
52.3 
59.3 
62.4 
76.1 

(») 

(') 
55.6 
62.4' 
62.0, 
6a Oj 
62.0, 
77.9 
62.2' 



0) 

a 
to 



63.4 
66.4 
68.7 
71.9 
73.0 
64.6 
62.0 
64.0 
62.4 
66.9 
71.1 
67.1 
6a2 
61.5 
65.1 
65.6 
63.3 
66.0 
66.8 

(') 
66.0 
76.4 
75.5 
69.6 
6a8 
71.8 
59.5 

(•) 
61.1 
61.4 
73.6 
69.3 
65.8 
7a 7 
7L8 
76.0 
63.1 
63.9 
65.1 
65.2 
61.1 
69.0 
72.9 
65.5 
67.4 
7L8 

(>) 

(») 
6L0 
70.4 
72.5 
68.9 
66.7 
66.2 
71.8 
75.4 
63.3 
85.5 
80.3 
70.6 
70.7 
72.2 
59.9 
67.6 
72.8 
83.1 
6a 
72.3 
6L7 
65.0 
67.2 
73.0 
66.9 
80.8 
69.1 






6a 8 

70.3 
76.0 
7a 5 
76.6 
70.0 
66.5 
73.3 
67.0 
73.1 
80.6 
71.8 
80.0 
67.4 
67.8 
69.3 
69.0 
71.8 
71.5 

<•) 
70.9 
79.6 



CO 

9 
< 



69.2 
75.5 
75.8 
75.8 
67.1 
63.8 
70.2 
64.5 
70.8 

(») 
09.0 
7a 8 
66.7 
66.7 

(») 
66.6 

(') 
70.9 

0) 
69.4 
79.7 



73.5 

(») 
78.4 
63.0 
7a 9 
6a4 
66.9 
7a 4 
77.7 
70.0 
80.9 
75.9 

(') 
7L1 

74.8 

6a2 

70.0 
64.3 
75.0 
81.2 
69.1 
73.6 
77.0 
74.0 

(»> 
67.1 
7a 3 
77.3 

74. o: 

70.8, 
70.9 
79.5 

81.7 

(') 
85.0 
90.4 
73.6 
77.0 
7a 3 
66.3 
73.8 
77.9 
82.4 
7a 8 
81.8 
6a 
71.6 
70.3 
80.0 
74.0 
82.5 
70.5 



« 

a 
« 



59.8 
61.8 
65.9 
64.9 
71.2 
62.6 

0) 
63.3 
59.9 
67.0 

(») 
6a 5 

(') 
62.2 
61.0 

(') 
63.3 
68.2 
67.1 

(») 

(») 
7a 6 



72.0 

(•) 
75.4 
61.9 
74.1 
64.7 
66.2 
75.3 
75.4 
68. U 
82.0 
74.3 
79.0 
68.3 
68.9 
67.0 

(») 
62.3 
73.4 
7a 4 
87.0 
72.5 
75.3 
68.5 

(') 
65.9 
75.8 
75.7 
74.0 
7a 5 
6a5 
79.0 
81.0 

(•) 
87.5 
a3.7 
73.4 
7a 8 
74.4 
64.5 
73.1 
7a 5 
83.5 
75.1 
7a 8 
66.4 
74.1 
7a 
77.0 
69.2 
83.1 
74.4 



65.3 

(») 
69.2 
55.9 
63.6 
57.9 
6a 9 
66.6 
64.0 
65.8 
7a 3 
68.9 
77.0 
60.4 
57.8 
61.9 
63.3 
60.2 
62.0 
7L4 
61.7 
66.5 
75.2 
62.0 

(•) 
56.2 
72.7 

(•) 
65.8 

(•) 
6t.8 
7L2 
74.3 
60.5 
81.8 

(') 
69.3 
7a 2 
68.2 
5a5 
6a 8 

6a 

8L6 
63.5 

7a 7 

57.1 

(») 
66.0 
7a 6 
6L5 

(') 
67.9 



I 

O 



49.8 
53.5 
56.9 
57.7 
5a 9 
49.5 
49.0 
58.0 
48 
55.9 
59.4 
53.8 
60.0 
60.0 
49.6 
57.1 
51.1 
53.6 
56.2 
53.0 
51.0 
68.4 



54.3 

(') 
54.5 
44.7 
5a5 
4a 
4a 1 
55.2 
55.9 
50.4 

oao 

56.0 
67.4 
51.3 
47.2 
49.6 
53.0 
49.2 
52.7 
5a 8 
5a 6 
53.1 
56.2 
55.5 
5a 2 
44.4 
58.0 
55.7 
53.7 
52.9 
5L8 

(•) 
5a3 
4a 8 
7L0 
75.5 
53.6 

(») 
56.2 
47.4 
52.4 
55.8 
75.0 
54.9 
58.5 
54.1 

(M 
54.0 
60.0 

4a 5 
7a 8 

57.1 



a 



3a 

32.4 
35.1 
33.0 
47.1 
3a 9 
37.2 
46.6 
8a 6 

(») 
41.9 
3a4 
4L1 
41.1 
3a2 
54.6 
43.4 
42.1 
43.1 
43.8 
26.1 
5a4 



44.5 

<») 
4L8 
30.9 
3L6 
37.7 
34.9 
34.3 
32.2 
35.2 
57.5 
43.3 
54.3 
4a 8 
26.3 
3a5 
3a 

sao 

31.3 
43.9 
37.6 
3a 2 
42.7 
38.5 
50.4 
35.1 
48.3 
41.4 
37.2 
34.5 
34.0 

(') 
45.2 
35.7 

(') 

6ai 

43.7 
3L3 
3a 9 
33.3 
31.2 
(») 

6a 
(•) 

35.7 
32.9 

(•) 

(') 
40.5 
31.6 
7a 2 
43.9 



u 

a 



23.5 
ia8 

lao 
ia4 
3a 8 

24.9 
21.8 
22.1 
2L5 

(') 
27.8 
12.7 
2a 1 
47.0 
22.3 
53.9 
2a 4 
26.4 
2a 6 
33.6 
12.4 
4a 1 



26.0 

(•) 
2a 9 

las 
ia2 

23.3 

2a 4 

13.5 
17.0 
2L5 
52.2 
29.6 
45.8 
22.8 

ia9 

28.9 
22.7 
20.1 
13.6 

(•) 
23.6 
24.6 
29.1 
25.0 
3a 8 
17.7 
3a 7 

(•) 
22.5 

ia4 
ia6 

24.0 
32.5 
21.0 

(') 
62.6 
34.2 

(') 
24.2 
15.4 
14.2 

(') 

5a 5 

(') 

23.5 
17.4 

(») 

(») 
24.7 
2a 4 
65.8 
29.4 






47.8 
4a 1 
55.0 
47.4 



4a 1 
44.5 



44.3 



51.9 
45.6 



47.2 
50.'9 



63.8 



5L4 



53.7 
41.7 



43.8 
45.1 

46.9 
47.0 
6a7 
52.8 

46.9 
43.8 
48.9 



4a 3 
45.7 



46.6 
50.1 
54.5 



42.0 

sai 



4a 6 

B • • • • 

46.2 
'57.5 



54.0 



45.4 
45.0 



71.6 

ia's 



53.6 
4a 6 

53.6 



* No record. 
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Moniklgand annual mean temperatureB {in degreeg Fahrenheit), etc, — Continaed. 



Stations. 



Menaiid Station (near Albany), 
N.Y 

Merritt's Island, Fla 

Midland, Tex 

MiluD, Tenn 

Milledgeville, Ga 

MUton, Mass 

Minneapolis, Minn 

Montioello, Iowa 

MooreHtovm, N. J 

MountaiuviUe, K. Y 

Mount Angel, Oregon 

Mount Forest, Canada 

Mount Vernon, Iowa 

Muscatine, Iowa 

Napoloon, Ohio 

Nashua. N. H 

Neillsville, Wis 

New Bedford, Mass 

Newpoi:t, Vt 

New Ulm.Tex 

New Virestniinster, British Co- 
lumbia ". 

Nicholi8.Cal 

Nennesoab, Kans 

North Colebrook, Conn 

North Lewisbm-eh, Ohio 

North Volney,N:Y 

Oakland, Cal 

Orono, Me 

OroviIle,Cal 

Oskaloosa, Iowa ■ 

Pacolet,8.C 

Palermo, N.Y 

Palmyra. N.Y 

Paramaribo, Dutch Quiana, 
South America 

Paris, Tenn 

Parkeraburgh, W. Va 

Patterson, N.J 

Pekln.lll 

Pentwater, Mich 

Peoria, 111 

Philipsburgh, Pa 

Pierce City, Mo 

Portsmontn. Ohio 

Post Mills Village, Vt 

Poultney, Vt 

Poway, Cal , 

Prairie du Chien, Wis 

Princeton, Cal 

Princeton, Mass 

Puerto de Luna, N. Mex 

Quakerstown, Pa 

Kaleigh. N.C 

Rappahannock, Va 

Keuuiugton,N. J 

Keceiving Keservoir, D. C 

Reidsville, N. C 

Kichardtou. Dak , 

Richmond, Ky , 

Rlley,lll 

Rock Creek Bridge, D. C 

Rocktord,Ill 

Ruggles, Ohio 

Sacramento, Cal , 

SaIina8,Kans , 

Salinas City, Cal 

Sandwich, 111 

Santa Barbara, Cal , 

Setauket, N. Y , 

Somerset, Mass 

Southendon, Conn 

South Orange, N. .T 

Spartanbnrgb, S. C 

Spiceland, Ind 



• 


'C 




i 


g 


• 

9 


a 






10.7 


22.5 


32.2 


55.3 


60.2 


63.2 


36. & 


47.7 


52.5 


27. .'i 


36.2 


47.2 


89.8 


44.5 


53.9 


25.7 


26.5 


34.1 


3.8 


14.3 


27.5 


9.8 


1Q.8 


aa2 


2S.0 


27.5 


87.5 


22. 2 


25.8 


34.6 


(•) 


(') 


(') 


24. S 


0) 


26.0 


lao 


21.4 


33.5 


14.2 


21. 2 


32.4 


22.7 


27.5 


37.3 


22. 


23.1 


31.9 


—1.9 


6.1 


10.4 


27.2 


26.7 


33.5 


14.8 


14.0 


24.6 


43.6 


54.2 


58.7 


(') 


0) 


(') 


47.8 


55.0 


52.4 


14.3 


32.8 


41.1 


17.6 


18.5 


27.9 


24.4 


28.3 


40. 5 


18. U 


20.7 


30.3 


49.4 


54.6 


51.3 


18.0 


18.3 


26.9 


48.2 


57.1 


55.2 


8.8 


(') 


33. 2 


:m.2 


39.6 


(•) 


17.5 


10,6 


28.2 


(') 


(') 


32.2 


78.2 


78.6 


78.9 


29.2 


34.4 


54.5 


26.4 


30.5 


40.6 


27.0 


28.5 


37.3 


(') 


25.7 


34.9 


19.8 


22.0 


29.5 


19.9 


29. 2 


40.2 


(») 


26.0 


36.4 


21.2 


34.2 


42.3 


27.6 


(>) 


42.6 


17.2 


15.5 


26.0 


16.7 


18.0 


28.0 


53.1 


5li.0 


52.0 


11.5 


20.4 


30.9 


47.7 


53.8 


52.9 


20.7 


20.5 


28.9 


33.3 


41.1 


45.1 


24.0 


(') 


3.5.6 


37.0 


30.0 


49.0 


(») 


(') 


(•) 


30.2 


31.9 


39.0 


28.0 


30.9 


42.4 


26.7 


35.6 


45.7 


(») 


16.4 


24.7 


26.5 


31.9 


42.9 


12.4 


19.4 


30.2 


32.4 


35.1 


45.6 


14.3 


20.9 


30.8 


22.7 


24.9 


35.3 


46.6 


53.0 


52.6 


20.9 


37.0 


40.0 


49.2 


52.6 


49.2 


(') 


22.6 


34.6 


55.0 


59.6 


53.1 


28.6 


28.2 


35. 5 


26.5 


27.2 


35.1 


22.8 


24.9 


33.6 


27.3 


28.2 


37.7 


36.5 


42.0 


50.4 


21.9 


2U.7 


38.4 






50.2 
67.0 
64.0 
58.0 
62.8 
47.5 
49.2 
50.9 
50.0 
49.7 

(') 
42.0 
65.0 
50.3 
52.9 
48.8 
39.6 
40.9 
45. 4 
66.6 

50.3 
56.6 
57.2 
45.7 
55.2 
47.0 
54.4 
43.6 
60.3 
52.6 

(') 
46.4 
40.2 

70.5 
56.2 
55. 2 
40.8 
56.5 
45.8 
57.7 
50.7 
55.0 
55.3 
44.5 
43.5 
56.2 
52.1 
56.2 
46.1 
54.1 
50.3 
60.0 

(') 
55.3 
57.7 
52.8 
43.0 
55.3 
47.4 
60.2 
48.5 
55.8 
5a4 
50.8 
51.7 

(') 
65.7 
48.3 
50.2 
40.9 
51.4 
61.0 
5a 3 



k. 

S 



50.4 
76.3 
T7.5 
69l0 
71.4 

50.8' 
61.1 1 
58.5 
57.6 

(') 
55.5 
66.0 
61.2 
62.4 
56.1 
40.6 
55.3 
55.4 
76.1 

57.3 
64.1 
72.6 
52.6 
65.0 
54.1 
59.4 
53.4 
68.4 
66.0 

0) 
52.6 

(') 

70.4 
72.0 
62.7 
(U).0 

(') 
51.7 
67.7 
56.6 
70.2 
04.5 
54.2 
55.5 
64.6 
62.3 
63.3 
53.8 
68.7 
56.0 
08.0 

(•) 
62.1 
64.7 
63. U 

(') 
64.9 
57.9 
6^6 
59.4 
57,6 
6^2 
70.2 
57.2 
64.7 
60.5 
57.0 
59.3 
57.4 
59.8 
67.8 
63.8 



o 

n 





66.3 
70.0 
80.6 
72.8 
77.0' 
61.0 
66.5 
68.9 
66.3 
63.9! 
6.13 
63.5 
73.2 

(') 
60.3 
63.5 
57.4 
02.8 
62.0 
81.7 

61.8 
75.4 
74.1 
59.0 
00.8 
63.3 
00.8 
61.6 
70.1 
72. 2 
73.4 
61.7 
68.1 

70.0 
76.7 
68.0 

0) 
73.5 
59.2 
74.2 
66.1 
71.1 
68.8 
63.0 
62.4 
67.2 
66.0 
73.4 
60.9 
71.7 
62.8 
75.0 

(') 
71.2 
74.0 
66.4 
6&9 

0) 
65.5 
74.8 
67.2 
67.2 
72.3 
75.1 
57.0 
6&8 
62.0 
6:i.8 
67.6 
64.3 
65.4 
67.4 
67.5 



"a 
Ha 



72.0 
7&5 

(') 
77.8 
80.0 
67. B 
73.1 
75.0 
72.0 
70.5 
60.8 
56.0 
78.4 
77.2 
74.0 
60.0 
62.3 
60.1 
67.8 
83.4 

6.'>.2 
70.8 
80.0 
66.2 
78.0 
67.3 
(') 
67.1 
81.2 
81.8 

(') 
65.7 
60.8 

78.8 

(') 
68.0 
73.4 
7^. 
GO. 2 
80. 2 
72.0 
78.0 
72.8 
66.8 
67.6 
71.0 
75.4 

(') 
67.7 

(•) 
6&5 
80.5 
74.6 
76.8 
76.6 
72.1 
76.9 

(») 
70.9 
79.1 
73.4 
68.2 
77.4 
84.5 
58.9 
74.5 
66.3 
71.2 
74.7 
71.2 
70.5 
75.4 
73.5 



00 

b£ 

a 



69.2 
79.9 

(') 
77.4 
80.0 
64.3 
70.4 
73.5 
70.1 
68.4 
68.2 
66.8 

(') 
75.4 
71.3 
67.5 

(') 
6&6 
65.9 
84.0 

64.4 
7&2 

(•) 
64.2 
73.0 
67.9 
61.2 
65.6 
80.2 
74.1 
75.2 
65.3 
09.5 

80.4 

(') 
72.0 

(•) 
77.4 
GO. 2 
78.8 
63.0 
77.3 
71.8 
64.0 
67.0 
74.2 
73.4 
76.6 
65.1 
72.8 

(') 
78.0 
75.7 
74.1 
75. G 
76.4 
60.8 

0) 
69.6 
71.1 
71.0 
66.0 
72.2 
80.7 
59.6 
73.7 
68.2 
69.2 
70.4 
67.9 
68.0 
70.4 
70.6 



B 



(2 



(») 

79.8 
72.0 
71.5 
77.3 
5&7 
57.7 
63.0 
66.2 

(') 
62.6 
40.0 
66.0 
66.4 
64.9 
60.1 

(•) 
62.9 

50.9 

77.8 

(') 
72.2 

(') 
58.6 
68. 2 
61.1 
61.1 
56.2 
74.2 
68.0 
73.2 
54.0 

0) 

(•) 

(•) 

66.0 

(•) 
69.1 
60.4 
69.8 
57.4 
71.0 
66.9 
54.5 
57.7 
67.7 
62.3 
73.1 

(•) 

63.8 
63.3 
76.0 
71.2 
70.7 
71.3 
75.0 

0) 
6a 4 
60.9 
73.1 
62.2 
61.9 
65.9 
73.4 
58.5 
65.9 
63.8 
65.1 
66.4 

(») 
62.6 
73.2 
65.3 



o 
O 



51.0 
73.7 
64.0 
57.5 
64.0 
48.2 
52.0 
53.0 
54.0 

(•) 
50.0 
50.5 
56.7 
65.6 
54.4 
48.9 

(') 
51.8 
46.3 
69.1 

48.4 
60.0 

(') 
50.1 
55.7 
40.8 
57.0 
45.5 
62.2 
56.0 
59.7 
47.4 
52.0 

80.2 

(') 
52.8 
5({.0 
57.1 
50.7 
58.4 
43.0 
59.0 
53.5 
43.0 
47.8 
57.0 
54 1 

(') 

47.7 

(•) 
53.3 
62.0 
62.3 
5&5 
58.4 
55.2 
45.1 
56.4 
52.2 
61.2 
52.2 
52.3 
54.8 
62.4 
52.5 
54.5 

(») 
55.5 
52.0 
50. 
54.3 
61.6 

(') 



(4 

a 

I- 

o 



39.1 

(•) 
42.7 
46.3 
52.8 
30.4 
26.2 
31.7 
43.0 

(•) 
41.5 
36. 
33.2 
33.7 
39.2 
38.5 

(•> 
43.3 
33.5 
58.7 

(') 
52.0 
40.5 
35.2 
39.5 
36.8 
52.2 
37.0 
53.8 
31.4 
48.4 
34.8 
37.1 

80.1 

(•) 
40.8 
43.0 
38.6 
34.5 
20.6 
35.1 
43.1 
42.5 
31.2 
36.0 
54.1 
31.5 
49.6 
37.6 

(M 
41.0 
52.0 
50.3 
46.6 
45.9 
3&2 
25.1 
42.6 
31.3 
48.5 
32.9 
37.7 
46.0 
49.0 
49.2 
34.6 
56.3 
45.4 
43.6 
38.5 
43.3 
47.7 
38.0 







t1 




o 




.a 




i 




V 


fl 


P 


< 



21.6 
60.2 
42.4 
34.2 
43.4 
28.9 

(') 
14.2 
28.3 

0) 
48.0 
20.1 
14.2 
10.6 
24.1 
23.9 

(') 
29.9 
15.6 
52.7 



56.4 
62.3 
46.5 



45.9 
50.0 



50.0 
46.2 

48.0 
41.4 
67.2 



50.01 62.0 
27.2: 



21.4 
30.4 
21.5 
62.0 
18.1 
52.2 
14.0 
37.0 
19.3 

(') 

78.8 

(•) 
29.6 
28.0 
19.4 



43.1 
52.3 

44.8 

42.6 
64.3 



23.0 
22.3 

36.*4 
13.3 
18.0 

(») 
14.6 
49.8 
21.9 

(») 
25.9 
39.0 
29. « 
32.4 
29.9 



42.8 



51.3 



52.4 



41.1 
43.2 



46.2 



69.6 



54.1 
54.6 




* No record. 
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Monthly and annual mean temperatures (in degrees Fahrenheit), etc, — Continued. 



Stations. 



Springrfleld, Mo 

Statebu rgb , S. G 

Statesyule, N. G 

Sterling, K&nn 

Stockham, Nebr 

Stratford, yt 

Saromit, Va 

Sunman,Ind 

Siisan ville, Gal 

Sycamore, III 

l*acoma, Wasb 

Tallabasfiee, Ela 

Taunton, Mass 

Tecomseb, Nebr 

Thornvilie, Miob 

Tiffin, Obio 

Topeka,Kan8 

Tremont, Nebr 

Troy, Pa 

Universifv of Virginia (Char- 

lottesviile), Ya 

Upper Mont Clair, N. J 

Variety Mills, Va 

Vineland, N. fJ .'.... 

Wakefield, Kans 

Wake Forest, N.G 

Warrenton, Mo 

Wausau, Wis 

WaiiseoD, Ohio 

Webster, Dak 

Weldon,N.C 

Wellington, Kans 

Wellsboronjsh, Pa 

vVestboroagb, Mass 

West Chester, Pa 

Westerville, Ohio 

West Milton, Ohio 

Westmoreland, Kans 

West Union, Iowa 

White Pbiins, N. Y 

Wilkes Barre, Pa 

Williamstown, Mass 

Windsor, III 

Woodstock, Md 

Worcester, Mass 

Wyandotte, Kans 

Wysox, Pa 

Wytbftville, Va 

Yates Center, Kans 

Yellow Springs, Ohio 

Zionville, Pa 



9 









21.5 
30.0 
34.8 
13.7 
15.3 
16.0 
27.8 
23.2 
28.2 

0) 
35.0 
40.0 
26.0 
1L4 
20.4 
21.5 

(») 

6.5 

18.8 

31.0 

(») 
28.7 
27.0 
28.0 
13.4 
36.0 

(') 

8.0 
19.0 
Zero 
54.7 
17.6 
23.3 
26.0 
25.4 
23.3 
25.0 
14.0 

8.3 
26.5 
23.0 
10.2 
18.5 
27.1 
21.9 
29.5 
22.3 
20.1 
15.8 
26.3 

(') 






33.0 
44.7 
89.5 
30.6 
39.1 
16.4 
32.3 
28.0 
40.2 
21.2 
43.5 
49.0 
27.8 

(») 
22.8 
24.8 
28.5 
22.3 
21.6 

32.5 

(') 
32.6 
30.6 
31.0 
31.7 
40.4 
28.5 
16.0 
25.0 
18.1 
38.2 
32. 
25.1 
26.5 
27.2 
26.5 
28.1 
26.0 
17.5 
27.5 
26.4 
21.1 
27.7 
2a 7 
22.2 
25.5 
26.6 
33.3 
31.0 
28.2 
31.7 






42.8 
53.1 
47.0 
37.7 
44.8 
25.9 
42.0 
40; 5 
39.0 
31.0 
43.0 

(») 
35.0 

0) 
32.6 
34.4 
45.0 
34.2 
32.6 

47.5 

(') 
43.5 
48.4 
40.3 
38.2 
49.3 
40.4 
26.2 
34.5 
28.6* 
48.2 
42.1 
36.0 
35.5 
37.8 
37.7 
43.0 
38.0 
28.7 
35.5 
35.9 
30.2 
38.2 
30.6 
30.91 
33. 0! 
34.2 
42. 4 
40.5 
39.3 
40.3 



^ 



53.4 
62.6 
58.9 
63.7 
62.1 
4&3 
54.9 
55.5 
43.9 
48.3 
47.4 
67.2 
49.1 

(') 
49.8 

60.3 
58.7 
40.2 
48.7 

58.5 

(•) 
54.8 
55.9 
53.9 
53.9 
60.1 
56.7 
45.4 
60.8 
49.5 
59.3 
54.3 
52.0 
51.5 
51.5 
52.7 
53.5 

(») 
49.1 
50.9 
52.0 
48.2 
54.5 
58.5 
47.4 
49.5 
53.5 
54.0 
53.7 
53.8 
54.4 



a 



68.4 
71.5 
66.6 
69.0 
7a 2 
55.7 
61.7 
67.0 

(») 
58.2 
57.3 
70.3 
56. 8 

(») 
68.4 

60.4 

60.3 

64.6 

57.4 

62.7 
5a2 
63.3 
67.3 
62.4 
70.2 
68.0 
66.7 
55.9 
60.4 
62. 6i 

as. 9 

67.6 
62.8 
59.0 
50.1 
61.4 
66.0 

oao 

60.2 
59.8 
58.5 
56.7 
64.0 
60.6 

(') 

69.5 
50.8 
62.7 
68.9 
63.1 
29.0 



5 



s 



(») 
75.0 
73.0 
71.5 
83.2 
63.9 
69.4 
71.3 
66.0 
66.2 
60.7 

(') 
64.0 

(•) 
66.8 

67.7 
71.1 
60.0 
00.3 

70.7 
64.4 
60.5 
70.5 
70.0 
73.5 

(') 
72.1 
64.3 
67.4 
68.0 
73.2 
71.2 
65.2 
65.7 
66.4 
66.4 
70. 
73 
66.8 
66.8 
65.6 
62.3 
72.7 
67.9 
61.1 
70.0 
67.1 
67.4 
70.4 
66.9 
70.3 



1 



7a 9 

77.6 

7a 1 

81.4 
94.0 
70.6 
73.7 
75.7 
73.0 
71.1 
66.8 

7a 

71.1 

(') 

70.7 

71.3 

(') 

7a 
6a 

71.0 
71.0 
72.9 
75.4 
7a 7 

(') 

(») 

7a 5 
7a 2 
7a 
7a 8 

77.1 

7a 1 

69.2 
72.5 
71.9 
7a 6 

7a 
8ao 
7a 

71.5 

7a 

68.0 

7a 7 

72.2 
68.1 

7a 
7a 
7a 6 

79.0 

7a 6 
7a 6 



B 

9 

'1 



77.2 

7a 2 
7a 7 

87.1 

6ai 

72.7 
73.8 
72.0 
7a 2 
65.8 

(») 
67.5 
83.1 
69.9 
69.4 
80.5 
74.1 
05.3 

72.0 

(•) 
72.0 
74.0 
73.0 

(») 
74.2 
77.8 
66.2 
6a 5 
71.8 
7a 7 
7a 6 
67.0 
7a 

7a 6 
7a 
7a 
7a 
(') 

69.6 

(») 
66.2 
7a 3 
71.0 
6ai 
71.0 
67.7 
6a 3 
7a 5 
69.6 
7a 7 



(») 
74.1 
71.1 
67.5 
74.3 
60.0 
68.9 
6a7 

(') 
61.8 
5a 5 

<•) 
63.8 

7a o! 

63. li 
62.51 
72.8 
63.6 
(») 

66.6 
64.9 
67.5 
6a 3 
6a 2 

(•> 
71.9 

(•) 

5a 8 

63.2 
5a8 
72.0 
71.3 
60.1 
63.0 
6a5 
63.6 
65.0 
71.0 

(') 
66.5 

63.5 
5a 9 
6a6 
6a 
58.7 
7a 4 
64.0 
65.3 
60.8 
63.6 
7a 5 





it 


• 

u 


1 


1 


§ 


3 


1 


5a6 


(>) 


63.0 


53.7 


56.0 


4a 3 


57.7 


(») 


72.1 


4a 2 


4a 


37.9 


56.0 


44.6 


54.8 


37.8 


5a 


(») 


50.6 


32.1 


50.9 


40.6 


68.5 


57.4 


51.1 


42.0 


61.7 


37.6 


52.2 


3a 3 


50.1 


3a 6 


<») 


(') 


(') 


(') 


(') 


(') 


58.3 


4a 4 


55.2 


4a 9 


52.8 


42.5 


50.6 


417 


57.1 


44.1 


{') 


3a 5 


60.3 


51.2 


(*) 


(') 


40.5 


2a 1 


52.0 


34.9 


51.1 


23.0 


58.8 


4a 4 


5a 8 


4a 2 


51.2 


89.0 


<») 


41.7 


.•M. 


42.8 


51.4 


88.2 


540 


42.4 


50.0 


3a 


51.7 


2a 2 


5a2 


(') 


(•) 


39.4 


4a 3 


8a9 


5a 6 


3a 2 


54.8 


44.0 


4a 


3a 


60.3 


39.9 


5a 


3a 1 


52.0 


41.7 


57.7 


3a8 


52.6 


38.7 


61.4 


42.8 



'3 

B 

a 
a 



33.1 
4a 9 
3a5 

(') 
(») 

17.3 
29.4 
2a 1 
38.0 
17.0 
44.3 
51.0 
27.7 
2a 

lao 

21.7 

<!> 
(») 

(•) 

29.7 
2a 8 
3a 6 
2a 6 
30.2 
26.0 
38.6 

(') 

lao 
las 

1.4 
36. 6 
28.3 
2a 9 
2a 8' 
27.5 
26.0 

2a 



lao 

27.8 
24.7 
22.1 
23.1 
20.0 
24.6 
24.4 
22.6 
29.2 
26.5 
26.1 
2a9 



61.8 
67.1 



44.1 
5a7 
51.6 



51.2 

40.8 

46.8 
47.5 



53.0 

52.*6 
53.6 
52.8 



41.2 
47.4 
42.6 
58.0 
53.4 
47.9 

50."! 
50.0 
62.2 



4a 2 
61.0 
51.2 

'6i."8 
47.1 
61.5 
513 
49.9 



' No record. 
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APPENDIX No. 21. 

Monthly maximum and minimum temperatures and annual range of iempirature (in degree* 

for the year ending 

[From gelf-register 



Stationi. 



A.ccotiiik, Ya 

Aiken, S.C 

Albany, Oregon 

Allison, Kang 

Altoona,Pa 

Alva.Fla 

Amherst, Mass 

Amher8tj(a£l.8ta. Mass.) 

Anderson, Cal 

Anna, 111 

Archer, Fla 

A8hwood,Tenn 

Atchison, Kans 

Athens. Ga 

Aubnrn,N. Y 

Austin, Tenn , 

Anstin, Tex. 

Bainbridge Island, Wash 

Bancroft, Iowa.... 

Bandon, Oregon 

Bar Harbor, Me 

Belleville, Kans 

Belolt,Wi8 

Berlin Mills, N.H 

Bethlehem, Pa 

Beverly, N.J 

Birdsnest, Ya 

Birmingham, Ala 

Birmingham, Mioh 

Blooming Grove, Pa 

Bloomington, 111 

Blue Hill, Mass 

Blue Lake, Cal 

Bowline Green, Ky 

Brattleborough, Yt 

Brownsville, Nebr 

Backfleld, Me 

Burlington, Yt 

Butlerville, Ind 

Carson City, Nev 

Carthage, Mo 

Catawissa, Pa 

Cedar Rapids, Iowa 

Central College (Fay- 
ette), Mo 

Centralville, Mo 

Chapel Hill, N. C 

Charleston, III 

Charlotte, Yt 

Clarksbnrgh, W. Ya 

Clayton, N. J 

Clebame, Tex 

Cleveland, Ohio 

Clinton, Iowa 

Clyde, Ohio 

College HiU, Ohio 

CoUinsville, lU 

Colorado Springs, Colo . . . 

Conception, Mo 

Cooperstown, N. Y 

Cornish, Me 

Cresco, Iowa 



Jannal'y. 



Max. 



Min. 



62 
66 
5t 
54 

58 



49 

(•) 

(') 
67 
79 
57 
38 
65 

(») 
50 
73 
54 
34 
54 
46 



— 9 
6 

18 
—16 

— 3 



0) 
38 

(') 
57 
57 
62 
49 
52 
55 
51 
62 

(') 
56 

(») 
50 
54 



62 

(') 
60 
40 

(») 
57 
63 
55 
48 
62 
49 
72 
54 
46 
68 
56 
55 
(50 
39 
54 
46 
30 



—10 

(•) 

0) 

—14 

14 

— 7 

—19 

1 

—17 

—19 

6 

16 

—28 

26 

—13 



February. 



Max. 



Min. 



March. 



Max. 



68 
69 
6.) 
67 
55 



(») 

-28 

(•) 

— 4 

10 



—11 

—15 

—24 

—15 

25 

(») 
—17 

(') 
—16 
—20 



8 

(') 
—13 
—28 

0) 
—22 

2 
—18 
—20 
—10 



— 3 

— 8 
—26 
—10 
—18 
-13 
-20 
—26 
—24 
—12 
—33 



49 
52 
66 
59 
78 
63 

(•) 
69 
55 
64 
85 
66 
44 
58 
48 



44 
49 
55 
62 
60 
65 
45 
61 
52 
65 
71 

(•) 
52 
66 
58 
50 



— 4 

12 

32 



3 



— 6 
—11 

33 

— 7 
23 

— 8 

(») 
10 

—11 

—22 
25 
29 

—32 
30 

—12 



72 
80 
72 
78 
66 



68 
6.5 
66 

48 

58 
85 
67 
55 
48 
66 
60 
84 
56 
49 
62 
73 
5H 
CG 

r)2 

50 
47 
39 



—22 
—30 

— 4 

— 4 
2 

10 
—20 
—12 
—17 
—10 

27 

(') 
—14 
—17 
—16 
—21 



61 
61 

(M 
80 
84 
78 
74 
74 
63 

(•) 
83 
70 
55 
55 
56 



68 
51 
68 
68 
76 
76 
54 
62 
75 
59 
71 

(•) 
57 
67 
48 
66 



Min. 



16 

28 

30 

2 

10 



3 

— 1 

(•) 
21 
26 
20 
10 
25 

— 2 
(0 

34 
26 

— 2 
28 

— 9 



20 
-10 

- 6 
-24 

-14 
-16 

3 
-14 
-24 

4 

- 2 
10 

- 6 
-25 
-10 
-12 

- 
:t 

-22 
-18 
-11 
-30 



70 
82 
68 
68 

80 
77 
80 
78 
66 

(»> 
70 
82 
66 
71 
65 
80 
HO 
GO 
74 
68 
49 
60 



—14 

9 

12 

19 

23 

4 

— 2 
12 

— 3 
26 

(') 

— 3 
2 

-11 

— 9 



April. 



May. 



Max. 



Min. 



Max. 



87 
84 
73 
8i 
(') 



85 
8if 
92 
84 
90 
83 
84 
80 
77 
85 
86 
70 
84 
67 
76 



19 

17 

1 

6 

21 
19 
21 
IL 
—10 

(») 
13 
27 
7 

— 5 
20 
12 

24) 

— 4 
4 

—10 

— 8 

— 9 



(') 
79 
86 
85 
89 
83 
80 
83 
81 
79 
80 

(•) 
83 

(•) 
80 
80 



36 
35 
39 
20 
(*) 



31 
21 
35 
27 
37 
32 
22 
31 
33 
28 
36 
36 
12 
34 
25 



84 

0) 
H 

87 



74 
87 
82 
82 

84 
84 
93 
84 
82 
90 
86 
86 
82 
82 

(•) 
92 
84 
75 
80 
75 
77 
80 



(•) 
22 
82 
30 
40 
31 
17 
26 
20 
24 
20 

(*) 
24 

(») 
25 
21 



84 
82 
90 
UO 

m 

80 
93 
01 
77 
91 
98 
8i 
80 
63 
78 



Miu. 



47 

(') 
40 
37 
40 



20 
26 
26 
20 

24 
19 
33 
25 
22 
80 
31 
28 
24 
4 

0) 

27 
26 
20 
18 
24 
21 
15 



0) 
79 
86 
83 
87 
88 
87 
84 
86 
82 
85 
92 
85 

(') 
80 

77 



88 
08 
84 
90 

93 
101 
93 
91 
77 
84 
84 
94 
80 
88 

(•) 
96 
90 
86 
87 
75 
81 
82 



43 
29 
52 
45 
50 
44 
45 
41 
35 
44 
60 
40 
30 
32 
34 



Jane. 



Max. 



(') 
37 
47 
46 
51 
44 
32 
40 
43 
34 
30 
47 
32 

0) 
39 
40 



28 
45 
42 
36 

43 
33 
46 
39 
44 
35 
43 
52 
36 
34 

0) 

43 

40 
34 
43 
40 
40 
40 i 



94 

(•) 
91 
96 
92 



82 
8i 

104 
93 
82 
89 
93 
87 
71 
92 

102 
90 
05 
70 
78 
94 
91 
91 
83 
90 
97 
92 
89 
86 
88 
81 
87 

(') 
85 
93 



82 
90 
96 
08 
86 
94 

93 

(») 
93 
92 
82 
98 
91 
98 
90- 
96 
92 
97 
89 
85 
89 
79 
85 

(•) 



Miu. 



58 

(•) 
54 
54 
44 



51 
42 
66 
53 
06 
58 
54 
60 
54 
60 
67 
46 
40 
47 
45 
65 
42 
32 
43 
52 
62 
60. 
41 
48 
49 
48 
43 

(') 
40 
49 



45 
52 
34 
51 
44 
43 

49 

(') 
54 
41 
50 
40 
47 
59 
44 
42 
59 
54 
42 
45 
50 
44 
51 

0) 



* No record. 
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APPE NDIX No. 21. 



Fahrenheit), from reports made by voluntary observers of the Signal Service, U, S, Army, 
December 31, 1886. 

ing instramentfl.] 



July. 


m 

Aagast. 


September. 


October. 


November. 


December. 


Annoal 


Max. 


MiD. 


Max. 


Min. 


Max. 


Mid. 


Max. 


Min. 

33 
60 
3G 
17 
30 
55 
24 
17 
38 
34 
88 
33 

0) 
33 
33 
82 
42 
40 
20 
32 
26 
41 
27 
13 
29 
29 
48 


Max. 


Min. 


Max. 

56 
66 
64 
68 
53 
83 
48 
49 
73 
66 
78 
61 

(») 
57 
47 
63 
24 
62 
42 
57 
62 

(') 

(•) 
49 
49 
53 
61 


Min. 

• 


range. 


99 
92 
93 

106 
95 
94 
95 
93 

114 
98 
96 
96 

103 
93 
89 
96 

104 
88 
98 
70 
91 
99 
95 
94 
98 
92 
91 
90 


65 
65 
57 
63 
53 
71 
55 
41 
65 
59 
74 
60 
64 
58 
48 
58 
70 
52 
51 
48 
36 
78 
44 
33 
50 
59 
71 
71 

(») 
54 

(») 
(•) 
60 

<1> 
(') 
62 


93 
94 
95 

108 
90 
95 
88 
90 

107 
98 
97 
98 

105 
94 
87 
96 

103 

87 

• 98 

71 

90 

101 

(•) 
90 
93 
92 
93 


58 
63 
53 
49 
49 
70 
50 
39 
62 
51 
69 
62 
54 
60 
47 
64 
73 
46 
34 
40 
47 
56 

34 
55 
56 
66 


89 

(•) 
98 

104 
88 
93 
83 
84 

106 
92 
92 
90 
91 
88 
86 

96 
82 
90 
71 
82 
03 

(') 
86 

90 
88 
93 


45 

48 
30 
40 
68 
38 
82 
50 
51 
76 
47 
42 
57 
4L 

0) 
50 
42 
32 
38 
37 
58 

26 
42 
36 
59 


81 
89 
77 
94 
80 
88 
76 
78 
93 
83 
92 
82 

84 
73 
86 
89 
72 
84 
62 
75 
86 
80 
75 
84 
80 
85 


72 
78 
62 
67 
70 
82 
65 
65 
86 
74 
86 
73 

(») 
72 
65 
74 
84 
62 
71 
59 
58 
70 
66 
60 
72 
71 
79 


22 

31 

24 

1 

15 
43 
24 
16 
30 
22 
32 
30 

27 
21 
19 
24 
28 

- 4 
26 
24 
17 
10 

— 2 
24 
22 
29 


2 
20 
30 

— 2 
8 

34 
5 
1 

31 
6 

24 
5 

(') 
16 

— 3 
10 
20 
30 

—24 

32 

—10 

(') 

(») 

—22 

4 

6 

19 


108 

80 

124 

io5 

iii 

83 
106 

93 

ids 

74 
130 

45 
104 

124 

96 

95 


(») 

96 
0) 
(») 

98 

(') 
(») 
98 


(•) 
96 
94 
88 
94 
95 
93 

102 


(•) 
50 
68 
50 
40 
60 
42 
53 


(») 
88 
89 
82 
98 
91 
88 
97 


38 
38 
37 
45 
32 
43 


0) 
78 
78 
77 
85 
83 
79 
88 


24 
30 
25 
28 
39 
18 
31 


0) 
70 

0) 
63 
69 
73 
67 
74 


0) 

9 

23 
29 
30 
14 
12 


43 
50 
64 
51 
60 

0) 

(') 
54 


— 9 


16 

3 

30 

<!> 
(') 

— 8 


iii 

73 


93 
94 
98 
100 
93 
98 

09 
100 

98 
100 

97 

94 

98 
101 

92 
100 

07 


50 
58 
37 
58 
50 
56 

58 
49 
62 
53 
56 
35 
52 
70 
51 
48 
60 
61 
56 
44 
56 
48 
53 
0) 


89 
95 
98 
100 
91 
96 

105 

103 
96 

102 
91 
88 
96 
98 
90 
98 
92 

103 

101 
89 

100 
85 
90 

0) 


48 
55 
39 
53 
50 
40 

50 
43 
55 
50 
6S 
49 
51 
64 
49 
46 
58 
57 
51 
45 
50 
48 
49 
(») 


84 
89 
9U 
92 
88 
90 

97 
94 
94 
96 
88 
83 
95 
92 
87 
95 


84 
40 
31 
44 
42 
30 

43 
39 
52 
43 
38 
40 
42 
56 
42 
32 


76 
85 

77 

80 
82 

82 
80 
89 
88 
76 
72 
88 
86 
80 
86 


26 
32 

18 

27 
22 

27 
19 
85 
30 
30 
28 
24 
29 
35 
24 


67 
76 
60 

(M 
71 
69 

71 
71 
77 
74 
68 
71 
72 
84 
71 
75 


20 

17 

4 

<\ 

8 

17 
13 
24 
14 
20 
18 
20 
18 
20 
7 


48 
63 
64 
60 
52 
50 

60 
66 
64 
53 
40 
57 
60 
78 
53 
53 


—12 

— 4 
10 

—10 



-20 

— 8 

— 6 
15 

— 9 
—10 

2 

2 

14 



—30 


116 
94 

ioe 

126 

96 

120 
121 

ioo 

104 
100 
130 


102 
98 
94 
98 
89 
92 

0) 


93 
93 
84 
93 
85 
86 
(•) 


43 
44 
28 
40 
37 
35 


93 
82 
76 

0) 
72 
76 
81 


38 
31 
22 

29 

20 
22 


83 
73 
66 
72 
64 
62 
65 


14 

18 

4 

8 

16 

14 

— 1 


46 
53 
61 
55 
46 
46 
43 


5 

— 4 

1 
—18 

— 3 

— 7 
—32 


121 
114 
114 

iis 

104 



1 No record. 
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Monthly maximum and minimum temperatures and annual 



Stations. 


January. 


February. 


March. 


April. 


May. 


Jnne. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 

- 8 
12 
14 

— 2 


Max. 

82 
80 
88 
83 


Min. 


Max. 


Min. 


Max. 


Min. 

42 
45 
52 
40 
55 
40 
40 

55 
41 
32 
49 
38 
50 
40 
48 
46 
48 

(•) 
48 
50 


Crete. If ebr - 


40 
56 
60 
54 


—25 
— 6 
—12 
—20 


63 
52 
62 
49 


—17 

— 6 

— 8 
—12 


63 
68 
76 
59 


17 
30 
29 
24 


91 
80 
88 
86 


39 
42 
43 

30 


90 
82 
92 
88 
82 
96 
95 

89 
83 
86 
86 
86 
92 
9) 
92 
89 
92 

(') 
92 
83 
88 
97 
97 
80 
82 
86 

(') 
93 
91 
93 
98 
92 
93 
89 
86 


Cumberland, Md 

Dale Enterprine, Ya 

Deerfleld. Mass 


Delavan. Wis 


Des Moines, Iowa 

De Soto. Nebr 


42 
35 

56 
57 
60 
40 
51 
50 

(') 

(') 


—27 
—25 

— 3 

—10 

—12 

—12 

-18 

10 

(•) 

(') 


!)3 
57 

66 
60 
59 
60 
50 
60 

(') 
63 


—29 

-28 

— 2 

— 7 
—12 
—16 

13 
26 

(•/ 

— 3 


73 
59 

70 

06 
«5 
57 
02 

68 
68 
78 


6 


17 
9 

— 3 
—12 

— 6 
26 
15 

5 


82 
85 

86 
84 
82 
78 
79 
70 
% 
83 


17 
17 

37 
27 
23 
25 
23 
38 
32 
22 


90 
95 

84 
84 
85 
83 
81 
88 
85 
92 
83 
88 

(M 
94 
79 
82 
94 
92 
82 
81 
8-2 
87 
89 
90 
87 
95 
85 
. 90 
88 
80 


33 
36 

48 
36 
36 
25 
33 
36 
40 
41 
41 
36 

(') 
42 
42 
34 

(') 
4-2 
35 
4-> 
42 
40 
28 
50 
49 
53 
40 

•44 
41 
32 


Distributing Reservoir, 
D.C T 


Dover. N". J 


Drifton. Pa 


Dndlev. i\f ass^ - - n - 


Dyberry, Pa 

East Portland, Oregon. . . 
Efifg Harbor City, N. J . . . 
El Dorado. Xans 


Elvria Ohio 


Embarrass, Wis 


36 
56 
42 
55 
50 
40 
79 
47 
56 
55 

0) 

(') 
68 
48 
54 
53 
50 
59 
56 


—30 

— 3 
—19 

14 
—18 
-24 

31 

— 5 

— 3 

— 1 
(') 
(•) 

6 
—20 
—16 

— 7 
—11 
—20 
—17 


.50 
56 
62 
6U 
52 
65 
84 
55 
63 
55 
58 

(') 
76 
52 
65 
57 
66 
59 
50 


—30 

— 4 

— 8 
30 

— 8 


39 

— 5 

— 5 

— 6 
14 

(') 
13 
—23 

— 8 

— 3 

— 8 
—14 
—18 


55 
62 
8U 
64 
65 
62 
76 
68 
65 
68 
71 
50 
80 
72 
82 
75 
81 
77 
64 



14 
10 
28 

4 
18 
89 
11 
12 
12 
20 
— 2 
30 

7 

17 
13 

5 
19 




80 

(') 
81 
69 
80 
84 
79 
75 
81 
84 
78 
78 
86 
80 
87 
85 
86 
85 
78 


10 

(') 
18 
35 
24 
30 
44 
26 
29 
32 
28 
— 5 
36 
25 
28 
26 
25 
28 
18 


Emmittsbnrgh, Md 

EmDorift. Kans 


Bola, Oregon 


Factory ville, N. Y 

f airbnrv. Nebr 


70 


Fall Brook. Cal 


53 
50 
56 
51 

(') 
31 

66 

50 

50 

45 

49 

49 

36 


Fall River, Mass 

Fallsinston, Pa 


Fallston. Md 


Flat Rook. N. C 


Fond du Lac, Wis 

Forsvth. Ga 


Fort Madison, Iowa 

Fort Scott, Kans 

Fort Wayne, Ind 

Fostoria. Ohio 


Frankfort, Ky 


Franklin. Pa , 


Fremont. Nebi* . . . . 


Gallinas Springs, N. Mex 

Gardiner, Me 

Garrettsville, Ohio 

Geneseo. Ill 

Genoa. Nebr 


61 
49 
53 
50 
39 
52 
50 
70 

(') 
56 
65 
51 
54 
.•iO 
50 
62 
52 
49 
49 
35 
49 
54 
58 
60 
52 
53 
56 
47 
42 
59 
54 



—24 
—19 
—22 
—27 

— 3 
—20 

11 

(M 

— 6 
2 

—13 
—18 
—31 
—20 
—10 
—10 
—17 
—11 
—26 
—14 
-11 
-19 
—12 

— 6 
-16 

— 4 
—18 

— 1 
—13 
—23 


67 
46 
56 
50 
60 
63 
56 
73 

(') 
65 
75 
49 
54 
63 
62 
62 
56 
52 
49 
41 
67 
.53 
58 
59 
50 
72 
64 
48 
61 
60 
55 


25 
—10 
—20 
—22 
—17 

— 8 
—14 

21 

0) 

— 2 
14 

—27 

— 8 

— 5 
-18 
—24 
—12 
-20 
—14 
—21 
—10 
—10 
—12 

— 4 

— 9 
16 

— 4 
—15 

8 

— 7 
—15 


70 
48 
73 
73 
61 
64 
64 
78 

84 
68 
78 
48 
62 
68 
50 
71 
72 
73 
60 
60 
83 
66 
70 
76 
68 
76 
66 
43 
72 
80 
76 


22 

— 9 

3 

— 7 
10 

4 
36 

78 

13 

34 

1 

1 

-15 

— 6 

— 2 
4 
5 

— 6 
2 

14 

— 3 
12 
20 

7 
15 
15 
—11 
24 
20 
10 


79 
74 
81 
80 
82 
84 
82 
84 

85 
88 
82 
78 
84 
78 

0) 
84 
80 
83 
74 
76 
89 
79 
86 
84 
80 
76 
84 
79 
81 
92 
82 


30 
22 
16 
10 
15 
31 
24 
40 

80 
33 
37 

5 
27 

5 

0) 
28 
25 
12 
20 

21 
24 
22 
26 
30 
19 
24 
35 
23 
37 
26 
19 


91 
78 
85 
85 
92 
78 
84 
91 

85 
88 
88 
85 
85 
93 

(') 
84 
82 
87 
80 
82 
98 
79 
90 
88 
81 
97 
82 
79 
88 
84 
88 
88 
82 
82 
91 

100 
85 
78 
91 
97 
80 
96 


45 
33 
28 
36 
40 
44 
40 
56 

82 
47 
54 
28 
33 
25 

(') 
32 
32 
33 
34' 
46 
44 
36 
38 
44 
37 
34 
46 
34 
52 
47 
34 
49 
34 
33 
44 
44 
42 
36 
62 
54 
45 
38 


95 
81 
89 
89 
92 
81 
86 
92 

(') 
88 
88 
85 
85 

(•) 
84 
86 
88 
95 
90 
88 
96 
90 
94 
90 
88 

104 

{') 
82 
83 
95 
93 
90 
88 
91 
92 

101 
84 
89 
90 

102 
85 
98 


51 
44 
33 
43 
42 
54 
44 
69 

(') 
57 

66 

33 

42 
33 
42 
42 
47 
37 
47 
52 
54 
41 
48 
50 
46 
46 

C) 

45 
67 
47 
39 
42 
42 
40 
49 
52 
57 
39 
77 
69 
60 
40 


Germantown, Pa 

Grampian Hills. P» 

Grand Cotean, La 

Grand Turk Island, Brit- 
ish West Indies 

Great Falls KeHervoir,Md 

Greensboro ogh, Ala 

Harrisville, Mich 

Hartford. Conn 


Hay Springs, Nebr 

Heath, Mass 

Helvetia, W. Va 


Hiram. Ohio 


Hudson. Mich 


Humphrey, N. Y 

Independence, Iowa 

Independence, Kans 

lthica.N.Y 


Jacksonborongh, Ohio. . . 

Jefferson ville, ind 

Kalamazoo, Mich 

Kennowick, Wash 

Kendall Green, D. C 

Kent's Hill, Me 


Kirkwood. S.C 


Laconia.Ind 


Ija Favette. Ind ........ 


La Grande. Oreeon 


La Grange. Ina 


52 
50 

(') 
58 
60 
48 
70 
82 
62 

(») 


—17 
—12 

(») 
—13 
—12 

6 
23 
— 7 
(•) 


52 
51 
62 
73 
56 
57 
68 
84 
56 
0) 


—13 
—18 

— 7 
—11 

4 

— 5 
28 
32 

9 
—34 


73 
67 
79 
88 

(») 
67 
75 
92 
67 
64 


7 

5 

11 

24 

(') 


40 
36 
26 

2 


80 
80 

(') 
91 
83 
80 
79 
93 

(») 

84 


18 
16 

(') 
29 
32 
21 
50 
47 
34 
18 


Lansing, Mich ...... x x x . 


Lawrence, Kans 


Lead Hills, Ark 

Le Noir. N. 


LeRov, N. Y 


J«ibertv Hill, La 


Limona, Fla 


Lincolnton. N. C 

Logan, Iowa 



' No record. 
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range of temperature {in degrees Fahren1ieit)y etc, — Continued. 



Jnly. 



Max. 



Min. 



100 


55 


86 


60 


95 


58 


9.) 


42 


04 


67 


101 


52 


103 


55 


80 


63 


03 


48 


04 


48 


94 


58 


93 


42 


90 


50 


04 


50 


101 


51 


05 


52 


06 


56 


(') 


0) 


00 


60 


92 


53 


07 


42 


100 


79 


102 


53 


87 


51 


92 


63 


00 


58 


(') 


(< 


102 


40 


93 


65 


100 


64 



Ansast. 



Max. 



99 
88 
95 

0) 
90 
100 
100 

90 
94 
91 
92 
90 
88 
92 

(') 
92 
92 

(>) 

102 
87 
91 

100 

(') 
85 

(') 
89 

(') 
94 
98 
96 



Min. 



OJ 



46 
50 
57 

45 
42 
49 

58 
42 
45 
40 
42 
50 
48 



n\ 



51 
46 



(') 



50 
56 
48 
75 



C) 



46 



(') 



51 



0) 



35 
68 
55 



Septdmber. 



Max. 



93 
88 
93 
86 
88 
95 
94 

88 
88 

C) 
83 

87 
00 
93 

(') 
90 

90 

(') 
91 
91 
90 
94 

(') 
80 
87 
90 

(') 
90 
94 
91 



Min. 



37 
44 
48 
34 
32 
37 
88 

50 
36 



0) 



50 
34 
38 
44 



0) 



39 
38 



• O 



41 
47 
40 



0) 



40 
47 
46 



(') 



28 
50 
37 



October. 



Max. 



87 
75 
88 
78 
81 
86 
90 

80 
83 
77 
79 
75 
70 
82 
82 
83 
82 

(') 
83 
74 
77 
93 
84 
76 
80 
81 
75 
82 
90 
82 



Min. 



21 
34 
32 
20 
24 
23 
23 

35 
21 
22 
36 
22 
37 
20 
24 
32 
26 



0) 



33 
34 
24 
42 
40 
26 
29 
33 
34 
20 
42 
30 



November. 


December. 


Max. 


Min. 


Max. 


Min. 

■ 


74 


6 


67 


—11 


68 


14 


44 


8 


78 


21 


50 


7 


65 


17 


50 





63 


5 


50 


-24 


70 


6 


64 


—28 


73 


4 


49 


—13 


70 


25 


46 


13 


76 


17 


54 


8 


69 


10 


50 


1 


68 


10 


50 


1 


61 


3 


44 


1 


56 


26 


60 


28 


(') 


(«) 


0) 


0) 


73 


12 


59 


— 4 


73 


20 


55 


— 4 


68 


4 


46 


—26 


70 


20 


46 





74 


15 


59 


— 9 


54 


26 


59 


37 


64 


9 


46 


— 4 


(') 


(') 


0) 


(') 


86 


31 


84 


38 


65 


25 


48 


8 


71 


21 


50 


7 


70 


23 


51 


11 


67 


22 


54 


10 


67 


—12 


44 


—27 


82 


33 


65 


33 


(>) 


(») 


C) 


(•) 


71 


18 


64 





76 


16 


64 


1 


62 


8 


42 





71 


8 


52 


—12 


68 


24 


74 


22 


61 


18 


5.1 


—10 


70 


12 


51 


—10 


73 


9 


65 


—25 


70 


5 


50 


—14 


70 


22 


50 


6 


64 


8 


46 





79 


82 


72 


22 


(•) 


{') 


0) 


0) 


71 


19 


50 


10 


74 


81 


70 


22 


62 


10 


60 


—10 


65 


18 


44 


2 


64 


— 5 


50 


—13 


64 


16 


0) 


(') 


69 


17 


60 


— 1 


68 


18 


60 


— 3 


70 


10 


49 


— 3 


68 


15 


44 


— 6 


64 


8 


46 


-26 


74 


13 


0) 


(») 


67 


15 


48 


— 4 


62 


18 


60 


— 4 


73 


22 


60 


4 


66 


11 


48 


— 2 


65 


8 


61 


12 


68 


23 


50 


14 


60 


14 


41 


—14 


72 


22 


60 


19 


80 


18 


D 


(') 


72 


9 


60 


—17 


{') 


(') 


,51 


22 


68 


14 


52 


— 5 


68 


5 


50 


—10 


0) 


(»)• 


58 


— 6 


79 


19 


67 





66 


22 


52 


15 


69 


12 


46 


— 8 


e) 


(•) 


(') 


(») 


k» 


42 


82 


32 


tr? 


26 


49 


18 


74 


8 


n\ 


{') 



Annual 
range. 



120 

94 

107 



128 
131 

93 
104 



110 

111 

64 



126 



121 

78 

115 



02 
96 



92 



97 



54 



96 



47 



90 



45 



83 



32 



104 



95 
90 

105 
98 
88 
98 
98 

104 
97 
96 
92 

84 
96 

(') 
98 
96 

100 

(•) 
02 
96 
96 
90 
92 

109 
96 
99 
90 
00 

110 

(•) 

90 

88 

100 

101 

102 

94 

94 

100 

104 

87 

0) 

91 

98 

83 

103 



57 
44 
56 
62 
45 
41 
47 
56 
60 
64 
68 



83 
62 



0) 



40 
44 
55 



(•) 



52 
56 
45 
50 
60 
59 
46 
60 
60 

:u 

60 



(') 



46 
66 
67 
47 
60 
51 
46 
57 
60 
60 



(•) 



71 
74 
63 
63 



92 
86 
97 
89 
87 
93 
97 
97 
94 
90 
95 

(') 
94 
94 
91 
88 
93 
90 
88 

e) 

92 
86 
94 

104 
92 
06 
03 
80 

10.7 

(') 
90 
88 
87 
97 
07 
00 
80 
105 
104 
88 

(») 

04 
102 

90 
100 



63 
40 
40 
61 
47 
39 
43 
43 
56 
62 
72 



0) 



65 



(') 



34 
42 
40 
60 
45 



0) 



30 
46 
52 
58 
47 
62 
65 
51 
46 



(') 



51 
64 
53 
44 
53 
42 
38 
52 
63 
56 



(>) 



71 
72 
61 
48 



94 
84 
90 
85 
80 
91 
93 
94 
90 
88 
90 

0) 
92 

89 
84 
86 
92 

0) 
84 
91 
88 
87 
84 
94 
90 
90 
89 
82 

102 

(') 
84 
82 

(') 
9L 
89 

(•) 
86 

97 
102 
83 
00 
88 
90 
82 
92 



42 
34 
36 
42 
35 
34 
35 
38 
48 
38 
65 



0) 



44 
56 
32 
34 
30 



(') 



38 
43 
32 
44 
39 
42 
39 
40 
45 
42 
29 



0) 



32 
61 



{') 



30 
34 

(») 
36 
42 
47 
53 
38 
66 
71 
68 
35 



88 
72 
85 
78 
78 
79 
84 
81 
79 
76 
90 

85 
80 
78 
78 
76 
83 

C) 
78 
78 
81 
75 
78 
87 
75 
80 
82 
75 
81 
79 
69 
77 
84 
85 
80 
79 
79 

0) 
88 
80 
77 
80 
90 
73 
88 



30 
28 
24 
45 
23 
25 
28 
21 
33 
26 
43 

80 
32 
41 
27 
10 
23 



(') 



29 
30 
28 
30 
29 
28 
24 
31 
32 
36 
24 
42 
22 
24 
30 
28 
28 
31 
31 



i'l 



24 
35 
24 
56 
60 
41 
22 



115 
108 



98 
111 
118 
123 
131 
105 
110 

84 



102 



125 

114 



116 



119 
104 
120 



107 
118 
105 
90 
126 



108 

89 



121 



112 

"ii? 



79 



1 No record. 
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Monthly maximum and minimum temperatures and annual 



Stations. 



Loeansport, Ind 
LuliDg, La 



Lnnenbai^, Yt 

Madison, wis 

^ Mahanoy Plane, Pa 

Manatee. Fla 

Manchester. Iowa 

Manhattan, Kans 

Manistique, 3flich 

Manitowoe, Wis 

Marietta, Cal 

Marion, Va 

Marquette, !If ebr 

Mattoon, 111 

Mauzy, Ind 

Mazatlan, Mexico 

McDono^b. Md . 

Menand Station (near Al- 
bany), N. Y 

Merritt's Island, Fla 

Midland, Tex 

Milan, Tenn 

MilledgeviUe, Ga 

Milton, Mass 

Minneapolis, Minn 

Monticello, Iowa 

Mooreatown, N. J 

Motts ville, Mich 

Monntainville, N. Y 

Monnt Angel, Oregon . . . 

Mount Forest, Canada . . 

Mount Vernon, Iowa 

Muscatine, Iowa 

Napoleon, Ohio 

Nashua, N. H 

Neillsville, Wis 

New Bedford, Mass 

Newport, Vt 

New Ulm. Tex 

New Westminster, B. C. . 

Nicolaus, Cal 

Nennescah. Kans 

North Coleorook, Conn . . 

North Lewisburgh, Ohio. 

North Volney, N. Y 

Oakland, Cal 

Orono, Me 

Oroville,Cal | 

Oskaloosa, Iowa 

Pacolet,S.C ' 

Palermo, N. Y 

Palmyra, N. Y 

Paramaribo (Dutch Gui- 
ana), South America.. 

Paris, Teun 

Parkersburgh, W. Va . . 

Paterson, N. J 

Pi»kin,IIl 

Pendleton, Oregon 

Pentwater, Mich 

Peoria, 111 

Philipsbnrgh, Pa 

Pierce City, Mo 

Portsmouth, Ohio 

Post Mills Village, Vt .• . . 

Poultney,Vt 

Poway, Cal 

Prairie du Chien, Wis . . . 

Princeton, Cal 

Princeton, Mass 

Princeton, N. J 

Puerto de Luna, N. Mex 

Quakersto wn, Pa 

Quitman, Ga 

Kaleigh,N.C 

Rappahannock, Va 

Keadington, N. J 

Receiving Reservoir, D. 

Reidsviife, N. c" ' ." . .' *'.'.' 
Richardton, Dak 



January. 



Max. 



Min. 



56 
71 
41 
35 
52 
85 
37 
40 
42 
41 
77 
58 
35 
54 
53 
79 
56 

5:{ 
77 
75 
59 
GO 
54 
31 
38 
55 
42 
56 



43 
40 
45 
53 
51 
25 
47 
48 
80 

(') 
69 

43 
56 
5:< 
49 
6i 
48 
66 
49 
63 
46 
53 

89 
62 
60 
48 

(') 

(') 
40 
56 

(») 
CO 
58 
47 

5i; 

77 
35 
64 
49 
57 
63 
53 
72 
65 



56 

56 
69 
32 



-17 

13 

-22 

-24 

- 4 
23 

-28 
-20 
-22 
-29 

21 
-10 
-19 
-16 
-23 

56 

- 4 

-15 
26 

- 4 
-11 

U 
-11 
-29 
-28 

- 3 
-18 
-14 



February, j March. 




Max. 



Min. ' Max. 



Min. 



— 7 
—30 
—21 

— 
23 

—48 

— 9 
—28 

7 

0) 

31 

—16 

—17 

—14 

—17 

30 

—26 

29 

—27 

2 

—19 

—12 

69 
—14 

—12 

— 4 

(') 
(') 

— 5 

—18 

V) 

—18 
—12 
—30 
—27 
—28 
—25 
29 
—15 

— 4 

— 7 

— 4 
13 

5 



— 4 



-10 
—40 



(') 
75 
46 
43 
51 
82 
45 
60 
56 
46 
80 
57 
50 
58 
55 
85 
62 



(') 
26 

—25 

—21 

6 

33 

—20 

— 7 
—28 
—22 

3L 

-12 

4 

— U 

—16 

57 

- 8 



46 

78 ' 
84 I 

70 • 

55 , • 

46 

46 

64 

52 

54 



«') 
80 
50 
49 
64 
00 
62 
80 
61 
45 
80 
70 
56 
80 
72 
77 
G3 



43 
51 
48 
58 
52 
45 
48 
46 
87 
52 
74 
63 
54 
Qt) 
48 
67 
50 
70 
52 
58 
49 
51 

89 
57 
64 
58 
50 
60 
54 
52 
55 
64 

(') 
44 

{') 
83 
49 
75 
46 
61 
69 
55 
72 
69 



14 


61 


38 


81 


12 


88 


17 


81 


13 


78 


8 


65 


29 


60 


24 


67 


4 


64 


•18 


74 


7 


66 



58 

64 
63 

50 



—34 
—26 
—21 

— 8 

— 8 
-48 

— 6 
—30 

23 
34 
38 

— 2 
—21 
— U 
—17 

40 
—21 

44 
—23 

12 
—19 

— 4 

71 
-14 

10 
Zero. 
—20 

22 

-26 

-15 



— 9 

(') 
—30 
—24 

42 
—25 

34 
—13 

— 5 
14 

— 4 
21 

6 



Zero. 
— 4 



5 



43 
63 
70 
72 
61 
43 
53 
51 
81 
55 
76 

8:» 

59 
73 
05 
72 
46 
75 
74 

(') 
63 
66 

91 
75 
76 
65 
79 
62 
60 
78 
69 
81 
80 
52 
70 
73 
58 
73 
46 
67 
77 
63 
80 
81 



60 

68 
80 
—22 52 

* No record. 



3| 

4 

7 
41 

5 

8 
—10 
10 
30 
16 
12 
15 
10 
50 

9 

— 3 
42 • 
28 , 
24 
26 



— 9 


12 
7 
4 



May. 



Max. Min. < Max. ' Mio. ' Max. Min. 




85 
85 
72 
77 
86 
90 
81 
86 

(') 
76 
78 
80 
80 
84 
79 
79 
83 

81 
85 
8rt 
85 
86 
78 
81 
82 
84 
83 
83 



9 

7 


s 

3 

—19 

2 

—16 

34 

32 

38 

12 

-10 

6 

— 5 
25 

—19 
40 
11 

(') 
-11 
1 

67 
24 
15 
13 
12 
18 

— 3 
17 



19 

18 

—12 

—11 

40 

- 8 
34 

- 6 
10 
21 

8 
33 
27 



12 

14 

20 
-13 



76 
88 
86 
80 
84 
75 
74 
79 
84 
66 
74 
85 
77 
83 
78 
77 
76 
82 
87 

(') 
77 
78 

92 
80 
84 
8> 
83 
71 
79 
88 
76 
84 
85 
81 
84 
78 
81 
83 
78 
82 
78 
77 
84 
89 



88 

85 
92 
75 



26 
38 
28 
8 
32 
51 
17 
18 

(•) 
9 
34 
28 
26 
25 
15 
53 
30 

26 
49 
29 
32 
31 
31 
14 
14 
28 
18 
26 



10 
20 
51 
20 
23 
— 1 
27 
20 
38 
36 
47 
23 
25 
20 
24 
39 
15) 
44 
20 

(•) 
25 
31 

70 
32 
31 
33 
18 
25 
3 
23 
25 
25 
24 
20 
18 
45 
19 
35 
21 
29 
32 
29 
40 
40 



92 
89 
76 
83 
78 
92 

(•) 
90 

(») 
86 
08 
83 
00 
04 
86 
87 
80 

80 
92 

101 
90 
95 
82 
83 

. 89 
»4 
83 
84 



32 

36 
27 
12 



77 
92 
90 
85 
85 
86 
82 
73 
97 
78 
88 
99 
78 
80 
79 
87 
78 
90 
94 

(') 
80 

81 

90 
i)0 
86 

87 

(') 
92 
81 
92 
79 
93 
87 
77 
8{ 
J)0 
8.) 
92 
79 
82 
96 
77 

(') 
93 



43 
54 
39 

37 
48 
64 

(') 
52 

(•) 
31 
44 
38 
46 
46 
34 
62 
41 

47 
60 
52 
42 
43 
33 
42 
32 
46 
34 
33 



84 

84 
96 

0) 



34 
40 
36 
37 
29 
18 
34 
40 
54 
33 
53 
37 
32 
40 
4i 
44 
35 
52 
39 

(') 
38 

44 

72 
54 
39 

39 

0) 
41 
22 
39 
35 
43 
44 
38 
34 
54 
41 
41 
35 
41 
52 
40 

C) 

47 



48 

49 

34 
(') 



92 
02 
78 
94 
86 
06 
90 
100 

(') 
85 
98 
83 
90 
04 
88 
89 
85 

80 
03 
103 
90 
04 
82 
91 
95 
92 

0) 
82 
90 
88 
08 

(') 
91 
85 
91 
79 
84 

102 
88 

100 
95 
78 
93 
85 
79 
Si 
95 
98 
83 
82 
90 

90 
90 

87 

(•) 
95 

(•) 
93 
95 
Si 
93 
86 
84 
85 
95 
93 

1()3 
79 



94 

77 

(•) 
91 



88 

00 
97 

88 



44 

67 
40 
44 
60 
70 
42 
55 

(') 
36 
48 
54 
64 
56 
37 
67 
51 

56 
42 
60 
56 
64 
50 
48 
36 
44 

(') 
41 
52 
39 
48 

(') 
43 
41 
25 
45 
48 
66 
46. 
58 
57 
43 
44 
49 
53 
46 
62 
44 
64 
46 
51 

72 
64 
46 

0) 
47 

(»> 
27 
48 
49 
50 
50 
42 
40 
60 
31 
51 
45 



56 
46 

(') 
63 



58 

58 
38 

^8 
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range of temperature {in degrees Fahrenheit), etc. — Continued. 



July. 



1 



Max. 



103 
91 
88 

100 
06 
06 
08 

103 

(>) 
98 

102 
00 
96 

104 
93 
92 
88 

92 
90 

{') 
96 
95 
93 
93 

100 
92 
94 
94 
93 
90 

102 

103 
95 
96 
98 
85 
92 

104 
80 

111 

103 
89 
08 
93 

0) 
92 
102 
104 

(») 
90 
98 

90 



Min. 



54 
65 
50 
54 
67 
75 
53 
62 



(') 



44 
51 
55 
74 
56 
47 
68 
56 



59 
71 



(') 



58 
64 
fiO 
58 
51 
60 
48 
46 
56 
22 
63 
52 
51 
42 
38 
52 
48 
67 
48 
62 
67 
48 
5r» 
53 



{') 



51 
61 
60 



(•) 



51 
54 

71 



August. 



Max. I Min. 



98 
04 
85 
94 
94 
95 
98 
105 

(') 
02 

lOG 
85 
06 

1U2 
88 
92 
80 

88 
92 

('; 

103 
96 
85 
95 
09 
Oi 
02 
02 
01) 
70 

0) 
100 

02 

05 



52 
63 
49 
47 
61 
75 
43 
60 



(•) 



45 
51 
57 
65 
58 
44 
67 
54 

ST 

69 



84 
88 

104 
83 

101 

(') 
88 
04 
03 
81 
90 
98 

(•) 
85 
89 
92 

93 



(') 



62 
43 
45 
40 
52 
50 
44 
54 
55 



September. 



October. 



November. 



Max. 



90 
90 
86 
86 
88 
93 
92 
98 

(•) 
80 

(') 
85 
94 
96 
85 

0) 
86 

!*) 
92 
01 
06 
01 
82 
87 
03 
02 
90 



Min. 



Max. 



44 
58 
37 
37 
46 
76 
37 
37 



(») 



47 
48 
38 



48 
48 
64 
49 
58 



(') 



35 
51 
54 
54 
43 
62 
58 
67 
50 
52 



06 
&> 
92 
05 

88 
87 



79 
86 
94 

V) 
99 

(') 
82 
91 
90 
91 
88 
96 
96 
82 
84 
90 

(') 



(•) 



34 

(') 
40 

40 

42 

:\4 
^^\ 

47 



(• 



i 
45 
40 
62 
36 
32 
3.") 
46 
4i 



8G 
8K 
72 
80 
77 
93 
83 
88 

(•) 
72 

(') 
78 
79 
86 
70 
80 
77 

75 
89 
85 
83 
83 
76 
81 
86 
81 
82 



Mia. 



34 
43 

29 
31 
39 
53 
25 



Max. 



Min. 



(') 



20 



(') 



43 
33 
30 
31 
41 
34 



73 

74 
88 
83 
80 
79 



0) 



3H 
32 
62 



54 



76 
75 
9! 
68 
Oi 



34 
39 
32 
23 
61 
31 

34 I 

58 

44 

30 

34 

20 

24 

23 

22 

30 




27 
27 
26 
33 
21 



24 
22 
42 
34 
41 



74 

(•) 
58 

49 

{') 

88 

(') 
80 

(') 
56 

(') 

(') 
60 
76 
67 
81 
68 

67 

(') 
78 
76 
70 
62 
68 
68 
73 
70 



16 



(') 



10 
9 



(») 



42 



0) 

(') 



8 



December. 



Max. 



Min. 






13 

15 



51 

22 

20 

(♦> 
19 
22 
29 
22 

— 3 

6 

22 

15 



57 

(') 
44 

44 

(•) 

84 

(') 
60 
42 
43 

(') 

(0 
54 
54 
58 
70 
51 



T7 I 



44 

77 
70 
64 
63 
52 

0) 
53 
53 
52 



— 8 

(') 

—18 

—26 

(•) 
38 

(») 

— 7 
—24 
—17 
(') 
(») 
—10 

— 8 

— 5 
52 
10 

— 1 
35 
11 
11 
19 

9 

(') 
—29 
8 

— 8 



60 
.63 
70 
72 
60 
64 



62 
62 

87 



(') 



32 
41 
42 
50 
31 
54 
40 
64 
38 
44 



(') 



(') 



(•) 



70 
83 
73 
74 
75 
87 
83 
76 
79 
78 

95 



18 
31 
31 
82 
21 
43 
27 
41 
31 
34 



76 
73 
04 
69 
70 
60 
58 
76 
72 
71 
63 
68 

92 



24 

8 

6 

9 

19 

IG 



64 
37 

21 I 
48 
52 
40 



37 

3 

-27 

-26 

- 1 

1 



22 
5 

28 



52 
42 
79 



7 

.24 

18 



31 


74 


13 


62 


12 


47 


16 


62 


21 


43 


38 


63 


14 


47 


31 


70 


8 


56 


30 


56 


18 


43 


18 


48 



72 



90 



31 

- 5 

- 2 
6 

-7 

86 

-15 

37 

-25 

17 

-14 

10 

72 



Annual 
range. 



113 
126 



73 
i25 
127 



115 
120 
116 



03 



120 

90 

104 



129 
97 



124 



104 
95 



94 

122 

97 



8J 



110 
112 
110 



118 
73 



109 
110 



90 

94 

100 

105 

95 

100 

&) 

98 

90 

06 

98 

101 

102 

(») 
91 



56 
64 
52 
46 
33 
55 
5S 
60 
56 
52 
45 
59 
59 



(•) 



48 



89 

(') 
99 

100 
03 
09 
89 

100 
88 
03 
00 
98 
96 

105 
90 



50 



0) 



47 
44 
32 
52 
45 
52 
54 
46 
42 
64 
47 
50 
47 



01 

(') 
04 



45 



O 



37 



80 
77 
86 



35 
44 

27 



70 
56 
72 



24 
32 
11 



59 
50 
54 



7 

10 

—19 



89 
94 
73 
94 
89 
86 
00 
09 
92 
102 
81 



3:J 
44 
32 
48 
46 
29 
32 
58 
36 
41 
35 



83 
84 
62 
88 
80 
76 
70 
83 
85 

(') 
75 



16 
32 
26 
24 
35 
16 
10 
40 
24 



0) 



22 



67 
72 
63 
76 
72 
66 
70 
83 
70 
83 
64 



—15 
17 
10 
17 
23 

— 6 

7 

28 

8 

26 

19 



48 
56 
47 

(•) 
62 
38 
53 

(•) 
51 

72 

48 



—22 
—15 
—10 

(») 
6 
—22 
—15 

0) 
—22 
27 
— 2 



103 



121 
118 



126 



127 

"ioe 



(') 



86 

(>) 
03 
98 
08 

90 
100 
104 



I 



(») 



50 



0) 



70 
60 
64 

64 
61 
53 



88 
86 

(•) 
93 
98 
96 



62 
47 



(') 



65 
51 
60 



87 
86 

0) 
90 
92 
92 



43 
41 



(') 



60 
46 
50 



90 


61 


90 


100 


54 


99 


106 


36 


(') 



52 
60 



V) 



76 
83 
88 
83 
82 

79 
89 
80 



24 
41 
42 
36 

30 

36 
30 
2t 



68 
79 

78 
80 
82 

60 
72 
58 



21 
32 
30 
24 
21 

15 
— 3 



49 
73 
63 
72 
54 

46 



{') 



38 



6 

26 

17 

— 2 

12 

10 
0) 



I. 



90 

"88 

» a » • 

102 
95 



3 Incomplete. 
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Monthly maximum and minimum temperatures and annual 



StationB. 



Richmond, K y 

Riley.m 

Rock Greek Bridge, D. C. 

Rockford,IU 

Rugbies, Ohio 

Sacramento, Cal 

Salinas, Kans 

Salinas City. Cal 

Sandwich, 111 

Santa Barbara. Cal 

SetauketsN.Y 

Silver Falls. Tex 

Snow ville, "Va 

Somerset, Mass 

South Evaustou, 111 

SouthinKton, Conn 

South Orange, N. J 

Spartanburj^h, S. C 

Spiceland, Ind 

Springfield, Mo 

Stateburgh, S. C 

Statesville, N. C 

Sterling:, Kans 

Stockham. Kebr 

Straflford,Vt 

Summit, Ya 

Sunman. Ind 

Susanville, Cal 

Sycamore, 111 

Sy lacusetN. T 

Tacoma, Wash 

Tallahassee. Fla 

Taunton, Mass 

Tecum sell, Kebr 

Terre Haute, Ind 

Thornville, Mich 

Tiffin. Ohio 

Topeka, Kans 

Traverse Citv, Mich 

Tremont, Nebr 

Troy,Pa 

University of Virpiuia 
(Charlottesville), Va . . 
Upper Mont Claire, N. J 

Variety Mills, Va 

Vermillion, Dak 

Vevay, Ind 

Vineland, K. J 

VoluDtown, Conn 

AVakefinld, Kans 

Wake Forest, N. C 

Warrenton, Mo 

Wausau, Wis 

AVauseon, Ohio 

Webster, Dak 

Weldon,N.C 

Wellington, Kans 

AVellsborough, Pa 

Westborough, Mass . 

AVest Chester, Pa '. 

Westerville, Ohio 

WestLeaven worth, Kans 

West Milton, Ohio 

Westmoreland. Kans... 

West Union, Iowa 

White Plains, N. Y 

Wilkes Barre, Pa 

Williamstowu, Mass. . . . 

Windsor, 111 

Woodstock, Md 

Worcester, Mass 

Wyandotte, Kans 

Wysox, Pa 

Wytheville, Va 

Yates Center, Kans 

Yellow Springs, Ohio . . . 
Zionville, Pa 



January. 



Max. 



58 
45 
58 
47 
52 
68 
40 
68 

(') 
85 

57 
77 
66 
52 
48 
56 
60 
62 
54 
57 
64 
61 
44 
38 
46 
60 
54 
58 

0) 

51 
72 
53 
46 
55 
48 
54 

(') 
41 
33 
49 

50 

0) 
62 
41 
60 
60 

{') 
40 

65 

(') 
35 
52 
44 
63 
49 
52 
55 
56 
54 
iiO 
59 
44 
34 
55 
57 
64 
54 
5K 
50 
41 
.53 
59 
47 
58 

0) 



Min. 



—14 

—26 



—22 

— 8 
27 

—15 
29 

(•) 
35 

2 

Zero. 

— 6 
—12 
—24 
—18 

— 2 
1 

—18 

—20 

6 

— 8 
—18 
—26 
-26 
—12 
—20 

8 

(') 

(') 

14 

12 

—17 

—26 

—11 

— 6 

— 9 

(') 
—13 
—25 
—23 

12 

(') 
—12 
—30 
—14 

— 2 

(») 
—17 
2 

(') 
—38 
—14 
—40 
8 
—17 
—15 
—10 

— 3 
—12 
—18 
-14 
—20 
—31 

— 5 
—13 
—17 
—17 
—13 

— 8 
—18 
—14 

— 8 
—16 
—14 

(•) 



February. 



Max. 



60 
42 
67 
44 

54 
74 
60 
73 
45 
70 
55 
78 
59 
58 
48 
56 
52 
49 
54 
59 
68 
62 
62 
68 
44 
66 
54 
62 
48 
47 
59 
72 
59 

(») 
54 
49 
00 
66 
50 
62 
48 

63 

(') 
62 
60 
60 
60 

(•) 
64 
68 
58 
50 
57 
61 
6^ 
66 
52 
56 
62 
60 
63 
62 
59 
42 
52 
57 
54 
54 
63 
48 
62 
54 
62 
66 
61 
56 



Min. 



—10 

—21 



—20 

— 8 
37 

1 

38 

—20 

45 

— 3 
19 

— 6 
—12 
—15 
—10 



4t 



33 
—11 
—10 

14 
4 

— 4 


—24 
—10 
—13 
27 
—17 

— 4 
30 
18 

— 9 

(') 

— 4 

-11 

— 6 

— 9 
—30 
—23 

— 7 

— 7 

(') 
—16 
—26 

— 6 
—10 

(') 

— 5 

/ 3 
—16 
—35 
—18 
-24 
7 
—10 
—10 
—10 

— 5 
—10 

— 8 
—10 
—10 
—26 

— 9 

— 8 
—17 
—12 

— 7 

— 9 
—11 

— 3 

— 7 

— 8 
—13 

— 2 



March. 


AprU. 


May. 


June. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


74 


18 


80 


28 


84 


43 


(») 


0) 


67 


6 


78 


8 


81 


33 


89 


42 


72 


19 


92 


37 


89 


49 


94 


56 


66 


— 6 


77 


4 


82 


41 


88 


50 


70 


6 


80 


12 


80 


40 


88 


42 


78 


34 


83 


36 


94 


43 


99 


51 


61 


14 


86 


18 


81 


53 


85 


68 


68 


35 


75 


38 


78 


49 


71 


51 


72 


10 


(') 


(•) 


85 


44 


92 


49 


71 


35 


74 


38 


80 


44 


86 


54 


65 


8 


79 


20 


80 


43 


80 


49 


90 


19 


84 


23 


100 


44 


104 


64 


69 


17 


80 


23 


84 


39 


(') 


0) 


68 


1 


84 


28 


92 


36 


89 


50 


72 





83 


12 


86 


32 


89 


40 


61 


1 


81 


27 


86 


42 


84 


52 


62 


10 


82 


32 


84 


46 


86 


56 


57 


42 


80 


51 


74 


61 


86 


60 


74 


14 


81 


22 


89 


37 


93 


42 


80 


19 


81 


21 


87 


40 


(') 


(») 


77 


28 


86 


35 


94 


49 


90 


62 


74 


22 


86 


34 


91 


49 


91 


61 


80 


10 


82 


20 


99 


46 


95 


54 


68 


28 


84 


30 


96 


52 


92 


72 


50 


—16 


78 


20 


78 


40 


80 


46 


72 


14 


87 


32 


86 


38 


90 


46 


74 


13 


84 


21 


88 


38 


87 


46 


66 


26 


71 


32 


85 


38 


93 


47 


70 


4 


76 


3 


82 


41 


88 


52 


71 


— 8 


80 


26 


8U 


42 


81 


50 


62 


23 


64 


32 


74 


39 


83 


47 


72 


32 


83 


38 


90 


60 


92 


72 


65 


1 


84 


29 


89 


32 


85 


40 


(•) 


(') 


(>) 


0) 


{') 


(') 


(') 


(») 


76 


22 


81 


20 


85 


43 


85 


56 


54 


6 


83 


18 


84 


36 


92 


44 


74 


6 


84 


15 


88 


40 


92 


44 


82 


9 


88 


19 


96 


50 


96 


54 


52 


— 2 


82 


4 


85 


31 


90 


34 


56 


— 6 


78 


10 


93 


41 


94 


44 


62 


— 4 


77 


25 


83 


38 


80 


42 


66 


32 


78 


39 


85 


41 


80 


62 


0) 


(•) 


(») 


(') 


81 


40 


80 


48 


75 


16 


86 


26 


86 


30 


88 


48 


58 


—10 


81 


18 


92 


39 


• 91 


40 


79 


17 


85 


28 


89 


43 


86 


51 


66 


15 


73 


32 


84 


42 


86 


55 


54 


1 


82 


30 


84 


42 


83 


54 


69 


10 


91 


21 


97 


46 


09 


54 


79 


25 


88 


32 


91 


45 


(•) 


(') 


82 


18 


83 


25 


88 


48 


90 


56 


52 


—11 


78 


4 


86 


26 


90 


33 


75 


5 


84 


14 


89 


32 


95 


36 


69 


— 9 


81 





93 


29 


95 


42 


79 


25 


89 


41 


88 


48 


04 


61 


81 


14 


85 


10 


95 


41 


91 


54 


68 


4 


82 


30 


84 


40 


86 


45 


65 


4 


83 


27 


86 


32 


86 


41 


66 


H 


83 


27 


82 


39 


86 


50 


73 


10 


80 


13 


84 


38 


88 


40 


80 


13 


85 


26 


92 


43 


82 


52 


74 


12 


86 


22 


92 


39 


94 


46 


80 


8 


82 


11 


94 


44 


96 


43 


56 


— 2 


80 


16 


88 


39 


95 


46 


58 


3 


76 


35 


82 


49 


78 


54 


68 


3 


85 


24 


85 


38 


90 


41 


64 


— 5 


76 


23 


77 


34 


76 


42 


77 


10 


83 


22 


91 


37 


95 


48 


67 


10 


84 


28 


85 


38 


87 


44 


59 


— 1 


76 


28 


79 


41 


77 


52 


78 


12 


80 


19 


00 


49 


94 


46 


66 


3 


79 


28 


81 


38 


84 


50 


70 


18 


80 


27 


84 


36 


85 


48 


86 


9 


82 


24 


92 


41 


91 


47 


74 


10 


83 


10 


86 


40 


84 


43 


60 


8 


86 


30 


84 


42 


86 


50' 



-^p^^^^ . _ ■ ■)■ > " ■ 



L - J. ■<■■ 



> No record. 
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range of temperature (in degrees Fahrenheit), etc. — Continaed. 



July. 


August. 


September. 


October. 


'November. 


December. 




























Annual 


























range. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 




0) 


C) 


0) 


(') 


86 


44 


81 


32 


70 


19 


59 


4 




95 


49 


93 


45 


85 


34 


80 


26 


65 


9 


60 


—23 


i2i 


96 


66 


93 


60 


93 


52 


84 


38 


74 


24 


50 


14 


96 


91 


55 


90 


50 


86 


37 


80 


2? 


67 


12 


49 


—18 


116 


92 


52 
51 


90 
99 


48 
49 


90 
9L 


41 
44 


75 
80 


28 
36 


68 
68 


20 
27 








103 


63' 


26* 


77 


88 


76 


102 


60 


94 


51 


80 


42 


64 


18 


52 


— 2 


117 


76 


52 


78 


54 


88 


46 


69 


39 


80 


30 


77 


32 


59 


99 


60 


96 


52 


90 


39 


84 


29 


70 


11 


58 


—22 




83 


52 


85 


53 


79 


48 


0) 


0) 


83 


88 


42 


40 




91 


54 


85 


53 


80 


45 


76 


31 


67 


27 


56 


11 


94 


107 


60 


103 


56 


92 


42 


82 


42 


78 


12 


73 


8 


104 


87 


59 


85 


53 


84 


46 


78 


28 


63 


21 


53 


3 




95 


52 


92 


47 


89 


38 


81 


24 


68 


22 


57 


6 


io? 


98 


43 


95 


44 


89 


33 


84 


25 


71 


9 


56 


—21 


122 


96 


57 


90 


49 


0) 


(') 


78 


30 


69 


17 


50 


2 




92 


58 


88 


54 


86 


46 


78 


28 


72 


26 


48 


14 


94 


86 


66 


81 


69 


84 


65 


75 


48 


61 


40 


46 


34 


85 


94 


52 


91 


48 


87 


40 


{') 


(») 


68 


14 


0) 


0) 




92 


61 


(') 


(») 


(') 


0) 


79 


21 


72 


15 


58 


4 




92 


64 


96 


60 


88 


60 


82 


38 


73 


30 


65 


22 


90 


92 


62 


91 


60 


88 


58 


78 


37 


70 


25 


55 


18 


100 


103 


64 


102 


68 


92 


39 


82 


32 


0) 


(») 


0) 


0) 




104 


80 


100 


70 


94 


60 


86 


48 


72 


22 


(') 


(•) 




90 


48 


88 


48 


84 


32 


73 


20 


60 


22 


44 


—14 


116 


97 


58 


95 


48 


95 


42 


82 


28 


70 


19 


58 


1 


109 


94 


56 


90 


50 


88 


38 


78 


29 


68 


12 


53 


— 3 


114 


99 


59 


97 


68 


(•) 


(') 


73 


.32 


0) 


(') 


54 


20 




100 


53 


96 


44 


87 


32 


81 


27 


67 


9 


53 


—24 




(M 


(•) 


(>) 


(») 


91 


48 


78 


31 


i') 


(') 


0) 


C) 




8-2 


55 


82 


52 


76 


40 


64 


* 34 


58 


29 


60 


32 


69 


89 


72 


94 


70 


(') 


0) 


80 


44 


79 


33 


72 


25 




95 


45 


92 


45 


87 


35 


84 


21 


70 


21 


54 


5 


in 


(') 


(•) 


104 


50 


95 


38 


88 


3) 


72 


8 


57 


— 8 




96 


58 


91 


60 


«7 


45 


79 


32 


67 


18 


55 


27 


107 


U6 


50 


92 


49 


90 


39 


79 


35 


70 


9 


47 


—12 


108 


98 


51 


93 


49 


90 


41 


81 


31 


69 


20 


53 


— 2 


107 


(') 


0) 


107 


54 


101 


44 


0) ' 


(») 


0) 


0) 


0) 


(') 




101 


u 


95 


48 


91 


35 


81 


27 


70 


3 


46 


- 7 


125 


105 


56 


97 


40 


90 


30 


(») 


(') 


0) 


<!> 


(») 


(') 




8o 


56 


82 


50 


{') 


0) 


(•) 


(') 


0) 


(') 


(») 


(•) 




82 


62 


83 


66 


80 


53 


72 


44 


63 


36 


60 


9 


92 


90 


65 


88 


52 


85 


43 


79 


26 


67 


20 


51 


3 




93 


56 


93 


54 


89 


45 


81 


30 


69 


18 


53 


6 


109 


0) 


(•) 


0) 


0) 


0) 


0) 


(') 


(') 


72 


— 1 


0) 


(•) 




98 


58 


93 


55 


91 


46 


85 


33 


75 


19 


60 


4 


iio 


91 


56 


90 


58 


86 


52 


77 


34 


68 


24 


58 


10 


101 


92 


62 


0) 


0) 


86 


36 


78 


30 


68 


24 


54 


1 




(•) 


(•) 


(') 


(•) 


(T) 


(«) 


0) 


(') 


75 


16 


58 


— 4 




(') 


(•) 


93 


56 


93 


52 


85 


35 


75 


22 


59 


13 




98 


64 


101 


60 


(') 


0) 


(•) 


0) 


0) 


(•) 


(') 


(') 




97 


40 


90 


39 


88 


30 


77 


21 


65 


— n 


40 


—24 


i35 


99 


46 


95 


43 


90 


36 


84 


29 


71 


17 


56 


-- 5 


117 


102 


53 


106 


31 


97 


16 


85 


20 


63 


—16 


44 


—37 


146 


93 


65 


95 


63 


92 


56 


83 


40 


78 


26 


6(5 


8 


87 


105 


58 


100 


55 


95 


38 


84 


23 


70 


5 


62 


— 4 


122 


96 


48 


93 


48 


88 


34 


75 


30 


63 


10 


45 


— 6 


111 


98 


50 


95 


38 


87 


32 


81 


20 


70 


18 


4t{ 


4 


108 


92 


5( 


91 


53 


90 


45 


80 


27 


72 


20 


50 


6 


97 


92 


51 


88 


45 


86 


38 


77 


30 


67 


18 


59 


1 


104 


102 


60 


110 


53 


99 


43 


88 


28 


77 


16 


59 


— 5 


128 


100 


58 


98 


52 


95 


39 


88 


30 


75 


16 


65 





114 


lot 


52 


105 


50 


99 


37 


98 


24 


77 


10 


(0 


(') 




102 


67 


(•) 


0) 


0) 


0) 


83 


22 


70 


. 2 


47 


—28 




86 


60 


83 


61 


82 


40 


75 


24 


0) 


C) 


51 


10 




95 


46 


(») 


0) 


91 


38 


(0 


0) 


70 


13 


52 







88 


48 


85 


44 


83 


35 


72 


25 


65 


—14 


49 


1 


105 


100 


52 


100 


48 


92 


39 


84 


29 


72 


16 


54 


- 9 


117 


91 


51 


89 


50 


88 


43 


77 


28 


69 


17 


50 


6 


104 


89 


54 


83 


51 


77 


40 


73 


34 


63 


22 


47 


4 


97 


100 


64 


108 


48 


96 


41 


88 


24 


76 


12 


59 


— 7 


126 


96 


56 


88 


47 


86 


42 


74 


32 


m 


10 


45 





110 


90 


51 


^4 


46 


83 


42 


77 


29 


07 


19 


51 


6 


98 


102 


55 


99 


49 


93 


40 


84 


20 


73 


11 


60 


—11 


118 


89 


54 


c7 


48 


82 


41 


74 


30 


65 


16 


56 


— 2 


102 


96 


68 


91 


64 


89 


56 


84 


32 


80 


30 


42 


12 
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APPEN DIX No. 23. 

Monthly maximum and minimum temperatures and annual range of temperature (in 

[From self-registor 



Stations. 



Abraham Lincoln, Fort, 
Dak 

Alcatraz Island, Cal 

Angel Island, Cal 

Asslnniboine, Fort, Mont . 

Bayard, ITort, N. Mex ... 

Benicia Barracks, Cal ... 

BUI well. Fort, Cal 

Boi86 City, Idaho 

^ Brady, Fort, Mich 

Bridger, Fort, Wyo 

Clark, Fort, Tex 

Columbus. Fort (N. Y. 
H.), N.Y 

Concho, Fort, Tex 

CoBur d'Alene, Fort, 
Idaho 

Davids Island (N. Y. H.). 
N.Y 

Ellis, Fort, Mont 

Fred Steele, Fort, Wyo . . 

Gaston, Fort, Cal 

Gibson, Fort, Ind. T 

Halleok, Fort, Nev 

Hays, Fort, Kans 

Hu'achuca, Fort, Ariz . . 

Keogh, Fort, Mont 

Klamath, Fort, Oregon . . 

Laramie, Fort, Wyo 

Lewis, Fort, Colo 

Lowell, Fort, Ariz 

Madison Barracks, N. Y . 

Mason, Fort, Cal 

McDermit, Fort, Nev 

McDowell, Fort, Ariz .... 

McHenry. Fort, Md 

Mcintosh, Fort, Tex — 

McKinney, Fort. Wyo . . . 

Meade, Fort, Dak 

Missoula, Fort, Mont .... 

Monroe, Fort, Va 

Mount Yernon Barracks, 
Ala 

Mojave, Fort, Ariz 

Niagara, Fort, N. Y 

Niobrara, Fort, Nebr 

Pembina, Fort, Dak 

Plattsburgh Barracks, 
N. Y 

Presidio of San Fran- 
cisco, Cal 

KandaU, Fort, Dak 

Beno, Fort, Ind. T 

Riley, Fort, Kans 

Ringgold, Fort, Tex 

Robinson, Fort, Nebr .... 

Saint Augustine, Fla 

Selden, Fort, N. Mex 

Shaw, Fort, Mont 

Sidney, Fort, Nebr 

Sisseton, Fort, Dak 

Snelling, Fort^ Minn 



January. 



Max. 



34 
60 
68 
4G 
75 
63 
55 
54 
38 
38 
86 

53 
80 

45 

45 
56 
44 
63 



0) 
43 

68 
51 
50 
53 
44 

(') 
54 
61 
5L 
77 
64 
82 
55 
52 
42 
60 

72 
80 
54 
64 
24 

51 

66 
53 
70 
47 
90 
56 
75 
72 
50 
58 
45 
30 



Min. 



—37 
40 
34 

—45 

— 1 
33 

— 2 
1 

-29 

—10 

10 

3 
3 

—12 

3 

-37 

—23 

10 



February. 



Max. 



(') 
—23 
7 
—45 
—13 
—25 
—11 

(•) 
—26 

4L 

— 1 

12 

3 

19 

—40 

—33 

—20 

8 

10 

30 



—27 

—38 

—25 

35 
—29 
—12 
—25 

18 
—33 

17 
9 
—43 
—20 
—44 
—36 



62 
68 
79 
63 
78 
68 
64 
65 
47 
50 
93 

C) 

87 

58 

5G 
66 
56 
75 



Min. 



64 
68 
80 
57 
63 
63 
57 

(•) 
51 

71 
63 
85 
64 
87 
54 
68 
51 
66 



—27 
40 
39 

—20 
18 
41 
21 
19 

—39 

5 

29 

(') 
17 

15 

— 4 

—12 



26 



March. 



April. 



May. 



10 

— 6 
23 

—15 

15 

7 

— 3 

(') 

—32 

44 

20 

32 

— 1 
27 



—16 

5 

1 



73 


18 


86 


36 


49 


— U 


78 


—15 


47 


—38 


49 


—21 


73 


38 


65 


—21 


69 


— 9 


63 


— 9 


99 


33 


71 


— 5 


77 


26 


80 


19 


66 


—21 


74 


8 


54 


—36 


48 


—38 



Max. 


Min. 


Max. 


64 


22 


83 


68 


41 


72 


80 


40 


78 


65 


-19 


79 


83 


12 


82 


71 


42 


73 


02 


20 


72 


68 


20 


76 


45 


—20 


76 


.50 


— 7 


65 


89 


33 


92 


62 


10 


82 


(») 


(•) 


93 


70 


12 


70 


60 


20 


86 


67 


—14 


74 


57 


— 5 


71 


80 


27 


89 


65 


10 


69 


74 


— 4 


83 


81 


25 


79 


75 


— 8 


77 


70 


10 


69 


65 


—11 


77 


52 


2 


65 


91 


30 


91 


63 


— 9 


74 


69 


47 


70 


69 


15 


69 


88 


29 


9L 


69 


15 


84 


89 


41 


94 


65 


— 5 


72 


(•) 


(•) 


78 


62 


11 


66 


74 


20 


85 


78 


32 


88 


90 


37 


95 


51 


1 


78 


77 


- 7 


90 


42 


-15 


82 


02 


--16 


73 


74 


37 


80 


69 


-5 


84 


89 


15 


84 


80 


8 


87 


94 


50 


108 


73 


— 8 


76 


79 


39 


85 


80 


20 


91 


68 


—20 


74 


75 


—12 


77 


61 


—12 


79 


56 


—12 


82 



Miu. 



9 
45 
40 


23 
43 
25 
29 


15 
34 

29 
30 

28 

29 
20 
10 
34 



20 
13 
34 
16 
17 
11 
16 
33 
20 
50 
20 
33 
.33 
40 
18 
12 
26 
35 

34 
41 
20 
15 
- 2 

20 

38 
4 
2> 
19 
55 
12 
45 
33 
19 
11 
4 
14 



Max, 



95 
79 
90 
91 
94 
85 
84 
94 
80 
81 
0) 

80 
107 

87 

84 
04 
94 

(') 
99 
87 
95 

102 

101 
8i 
04 
83 

109 
73 
84 
87 

114 
83 

103 

(') 
94 
85 
85 

94 
113 

78 
101 

86 

73 

82 
97 

101 
94 

107 
95 
94 

104 
02 

.95 
86 
83 



31 
47 
50 
11 
40 
51 
21 
26 
20 
15 
0) 

45 
50 

29 

42 
22 
17 

0) 
45 
20 
27 
47 
24 
11 
34 
29 
41 
32 
53 
30 
42 
4-> 
56 

(•) 
26 
33 
45 

53 i 

55 

35 

34 

21 

40 

43 

32 

50 

32 

66 

24 i 

55 

42 

23 

30 

28 

31 



Juno. 


Max. 


Min. 


08 


41 


72 


48 


93 


51 


94 


48 


96 


52 


86 


53 


92 


33 


99 


40 


86 


33 


87 


26 


{») 


(») 


83 


51 


112 


60 


88 


38 


82 


49 


07 


32 


93 


33 


98 


43 


99 


54 


92 


31 


98 


43 


101 


47 


101 


41 


85 


23 


96 


39 


86 


36 


110 


52 


84 


42 


76 


53 


95 


33 


113 


52 


85 


54 


104 


63 


89 


40 


95 


45 


86 


43 


89 


59 


98 


63 


116 


63 


84 


42 


99 


42 


91 


26 


84 


46 


77 


45 


99 


37 


101 


48 


100 


47 


110 


57 


92 


41 


94 


66 


107 


55 


91 


36 


93 


39 


88 


.36 


94 


41 



^ No record. 
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APPE N DIX No. 23. 

degrees Fahrenheit)^ at military post hospitals for the year ending Decemher 31, 1886. 
ing thermometers.! 



Jaly. 


Aa^ast. 


September. 


October. 


November. 


December. 




























Annual 


























range. 


Max. 


Mill. 


Mas. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 




106 


50 


109 


3i 


95 


21 


85 


^17 


63 


—11 


43 


-34 


146 


67 


50 


60 


4S 


89 


49 


74 


45 


72 


44 


62 


44 


49 


9L 


52 


84 


52 


104 


51 


«3 


42 


82 


39 


71 


42 


70 


109 
lUO 


56 


97 


46 


86 


36 


82 


22 












55 


^1 
03 


53 


9L 


44 


82 


39 


'*"79' 


17* 


'"'77* 


23' 


ioi 


97 


67 


94 


55 


96 


54 


81 


44 


69 


39 


63 


38 


64 


99 


39 


96 


39 


88 


32 


76 


25 


50 


11 


55 


20 


101 


112 


44 


102 


50 


92 


29 


87 


27 


61 


10 


61 


21 


111 


93 


39 


92 


36 


89 


30 


78 


23 


70 


— 4 


45 


—21 


122 


05 


31 
68 

55 
63 
























110 


""io7 

89 
106 


60* 

67 
65 




















DO 


84 
95 


60 
61 


89 


(•) 
39 


70 
85 


27 
2 








112 


*"*76* 


8* 




99 


42 


95 


41 


83 


28 


77 


25 


59 





58 


9 


111 


92 


55 
32 
41 


92 

102 


62 
34 


88 


30 


80 


30 












103 












100 










*•••■• • 




....... 






110 


40 


"ioi" 


38* 


"ioi 


'""30* 


""83 


24* 


63 


24* 




32* 




106 


57 


105 


52 


101 


40 


83 


24 


79 


10 


69 


— 3 




96 


32 
51 


91 
lOJ 


40 
48 


87 
92 


19 
28 


78 
83 


18 
16 












lOi 


....... 


'"— "i* 


*"'S 


"'LL'i' 


127 


104 


57 


07 


55 


92 


48 


85 


33 


79 


15 


84 


23 


97 


112 


51 


112 


36 


90 


28 


89 


25 


62 


—17 


65 


—30 


157 


96 


26 


94 


29 


90 


19 


77 


11 


68 


5 


67 


13 


109 


107 


48 


100 


42 


88 


25 


81 


23 


63 


— 6 


62 


— 6 


132 


92 


43 


'88 


39 


77 


32 


68 


22 


59 


—13 


58 


5 


105 


111 


68 

47 


111 

87 


67 
46 


105 


49 


97 
80 


32 
30 


86 
65 


15 
13 








AAA 

85 


"'"45 


'"'Hie* 




76 


54 


84 


51 


85 


53 


71 


48 


68 


47 


63 


44 


44 


101 


43 


96 


49 


90 


32 


79 


30 


64 


10 


66 


18 


102 


115 


64 


116 


64 


109 


54 


101 


37 


89 


22 


84 


27 


104 


89 


58 


85 


58 


85 


54 


75 


34 


70 


28 


53 


14 


90 


106 


68 


105 


70 


96 


62 


92 


47 


86 


27 


84 


22 


87 


101 


52 


101 


43 


88 


31 


83 


26 


57 


— 3 


57 


—13 




106 


50 


103 


32 


94 


33 


82 


21 


60 


—13 


53 


—24 




97 


47 


00 


44 


75 


29 


72 


21 


53 


— 8 


50 


3 


£17 


92 


60 


92 


02 


(') 


0) 


80 


44 


74 


30 


65 


16 




95 


63 


102 


64 


97 


51 


01 


35 


81 


27 


71 


20 


92 


120 


69 


(•) 


(») 


(•) 


{') 


96 


43 


81 


29 


(») 


(») 




91 


48 


90 


48 


(') 


(») 


76 


32 


65 


22 


48 


1 




110 


56 


105 


33 


J 00 


31 


83 


18 


65 


— 4 


62 


- 18 


137 


06 


42 


101 


34 


88 


112 


83 


12, 


. 58 


—20 


33 


—35 


150 


95 


51 


92 


5'J 


87 


32 


72 


20 


63 


7 


48 


—12 


120 


72 


47 


75 


47 


94 


46 


74 


42 


U 


«1 


68 


39 


59 


110 


40 


101 


30 


98 


23 


85 


15 


.67 


1 


68 


-25 


139 


108 


58 


108 


68 


100 


42 


86 


28 


84 


14 


67 


— 3 


120 


103 


53 


104 


61 


99 


39 


87 


24 


77 


10 


59 


— 8 


129 


109 


74 


108 


66 


103 


60 


96 


44 


91 


26 


87 


25 


92 


104 


50 


103 


38 


89 


26 


88 


12 


72 


—16 


57 


—13 


137 


92 


69 


92 


69 


88 


04 


85 


47 


80 


38 


75 


31 


77 


110 


61 


102 


69 


98 


41 


86 


30 


75 


15 


72 


17 


101 


105 


44 


95 


35 


84 


29 


83 


19 


68 


21 


55 


—28 


148 


105 


53 


101 


38 


96 


24 


79 


21 


68 


— 1 


C7 


— 3 


125 


98 


50 


100 


29 


J4 


17 


80 


19 


60 


—17 


40 


—37 


144 


93 


50 


96 


39 


88 


23 


85 


22 


69 


—12 


38 


—28 


132 



^ No record. 
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Monthly maximum and minimum temperatures and annual range of temper- 



StatioDB. 



SpokuMS Fort, Wash — 

Solly, Fort, Dak 

Supply, Fort. IncLT 

Totten, Fort, Dak 

Townsend, Fort. Wash .. 

Union, Fort, N. Mex 

Verde, Foi% Aria 

Walla Walla, Wash 

Washakie, Fort, Wyo . . . 

West Point, N. Y 

Wingate, Fort, N. Mex . . 
Yates, Fort, Dak 



January. 



Max. 



46 
49 
50 
32 
52 
59 

(') 

{') 
56 
55 
53 
35 



Min. 



—14 
—29 

—14 

—40 



—18 

(') 
(•) 
—37 
—13 
—12 
-39 



February. March. 



Max. 



58 
66 
74 
45 
62 
6U 
78 

(•) 
69 
58 
62 



Min. 



17 
—19 
— 6 
—35 

25 
7 

24 

Q) 
2 
—10 
10 



63 ! —24 



Max. Min. 



75 

77 
86 
43 
5!l 
71 
79 
77 
60 
62 
65 
67 



20 
- 9 

8 

-i:{ 
26 

3 

20 

17 

•15 

5 

12 

-20 



AprlL 


May. 


Jane. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


75 


29 


90 


30 


98 


41 


82 


13 


101 


31 


100 


44 


8J 


21 


98 


45 


98 


48 


8a 





87 


26 


90 


35 


63 


33 


74 


35 


81 


41 


74 


12 


H9 


23 


90 


41 


81 


33 


lOJ 


37 


105 


45 


76 


28 


90 


31 


93 


43 


66 


11 


88 


19 


90 


38 


86 


22 


85 


39 


84 


45 


74 


21 


90 


31 


92 


42 


81 


10 


98 


32 


96 


41 



1 No record. 



REPOBT OP THE CHIEF SIGNAL OFFICER. 



277 



ature(in degrees Fahrenheit) at niilUary-poat hospitals^ e/c— Continued. 



July. 


An'gnst. 


September. 


October. 


November. 


December. 


Annual 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


range. 


lU 
•107 
lUO 
87 
9G 
106 


44 

56 
60 
49 
47 
47 
50 
52 
43 
61 
53 
30 


110 
104 
105 

K2 
86 


55 
33 
47 
41 


94 
101 
94 
85 
04 
83 


29 
30 
34 
19 
2» 
30 


83 
01 
85 
82 
68 
75 


22 
23 
24 
10 
33 
27 


63 
66 
75 
64 
60 
65 

a * * 

71 
54 
70 
64 
61 


6 
1 
C 

—12 
28 

— C 

i« 

—19 

19 

(1 

—21 


58 
61 
69 
39 
62 
G9 

'""63 
50 
54 
57 
40 


10 
—23 

— 5 
-34 

26 
8 

i.3* 

— 4 
5 

14 
—44 


140 

121 

145 

85 

114 


lOi 
!>9 
96 
05 

107 


102 
99 
04 
92 

106 


52 
40 
48 
52 
27 


92 
90 
85 
83 
95 


30 
17 
40 
34 
20 


81 

0) 

80 
78 
85 


32 

0) 
30 
25 
10 


ioo 

107 
151 



* No record. 
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(ObserFatlonn 



APPENDIX No. 35. 

«., and midnight lemperatur 
IT to AoRnst 2J, 1873. wm tab 



I.. 4.9s and 11. s:. p. m., WasblDElon 
and II p, m.. Wiublugton time, aoil 





Jann»ry. 


Fobnuu-y. 


SUttona. 




i 


3 




a 

h 




A1>il>ii», Toi 

Ateuic^ 


26.: 

JB.I 

1 

5!:; 

12.1 

loj 

*>■' 
45; 1 
38. ( 

1 

34!; 

e.i 

ii 

12.9 

2a: ; 

'il.9 


416 

SO.: 

S! 

4J.a 

35. IT 
63.1 

30.2 

■ie.a 

Ii 

42! 4 

M.8 

Ii 
!.•: 

30.1 

aas 

■iS.l 

Is 


33.9 

23.3 
42.. 

wit 

29: i 

]e:i 
?"■! 

31.'i 

1 

48: 1 

40.0 
40.0 

1: 

83.; 

m' 
20: ■ 

4t.l 

as.; 

17.9 


38.5 

ai.3 

si 

33.; 
39:1 

sri 

23.1 
35.; 

ii 
Ii 

33:; 

38: i 
34.1 

37:1 

18.8 
33.2 

34.8 

19.5 
27.3 

35:0 
10.5 
32.4 
33.3 
53.9 

38.' f 
20.3 
44.0 


58. 

22.: 

53.0 

if! 

1?:: 

oa: 

45: 

ta. 

1 

30: 
4a: 

so: 

ST. 
28. 

SB. 

29:; 
42: 

35: 

00: 
30. 

2g:i 

54.1 
39.2 
48.0 




Aluirlix, Fort, Alii... 
A«lDBiboitiii, Fort. 




AtlBiilicUity.N.J... 




Ilchriiiii'ii lalMia, B«b. 

BL-nt-xi, Fort; Mont'.. 

Ilidwell. Fort,Cal 

Bixmiirob, Dak 

lll'Htklidniid. R.I 

JlolnA (.'if y, Idabo 

Itn-tOD, ^DBS 

iSiSiSSW.?:;:. 




aar^."^'::::: 




Uaubi-. Fort Wasb... 

U<;ilBr K0V8, Fla 

<;bHrWt..n. 8.U 




arsSr.'.".::: :: 
aasjfe:::::: 




Dw Moiue., J.-»» 




DodgiiUity.KaiiB 

Ua^Wr":::;:::- 


Si s\ 

22.0 10. b 
39.T M.1 

zh'o 34! 

45.0' 43. 








Ellio??, Fort, Toi 








Furt iimllJi. Ark 

SSsSrfc;::::;:: 

UrandBaveD.Micb.... 

«jS„MXi^d5 

HatHraiN.C 





' Slstion oloMd May 7, 18SS. 



■ Station cloaed Ueoember 8. 1880. 



REPOBT OF THE CHtBP SIGNAL OFFICEB. 



APPE NDIX No. 35. 



o December ai, ISSO, at T 



T.35 a. ID,, i.35 and II p. m.. WuhlDf>ton tlm«. 



'Station olosadDcosniberai, 1830. 



EEPOET OF THE CHIEF SIGNAL OFFICEE. 

., p. m., and midnight (emperalurea (tn degrees Fahreiiheit) at station* oflXe 



' SCaliDU closed N'ovember 30. 1880. 
■ StAtian claaed October ZT, 1SB8. 
° Station DlOMd Ookiber SI, 1888. 
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Signal Service, United States Arm^f for each month of the yeavy etc, — Continued. 



Jane. 


July. 


August. 


September. 


October. 


November. 


December. 


• 


• 


• 


a 


• 


• 


• 


^ 


• 


• 

1^ 


• 

1^ 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 

•0 


m 


67. 5 


61.2 


• 


73.8 


3 
67.5 


5a6 


7a 7 


1^ 
68.3 


• 

< 

4a 1 


• 

61.3 


56.0 


• 

3a 


• 

48.2 


4a 3 


• 


P4* 
34.5 


^ 


• 

2a 4 


fi^ 


§ 


62.7 


■ 
50.0 


27.3 


3a 8 


2a 8 


22.4 


58.] 


74.9 


64.8 


62.1 


79.1 


68.3 


59.5 


78. 1 66. 7 


4a 4 


69.3 


6a 2 


sas 


56.7 


4a I 
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37.4 


27.8 
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68.2 


78.8 
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71.983.2 


73.9 
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7a 9 


66.1 


7a 8 68.0 56.5,68.1 


5a 7 
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80.7 


75.4 


69.8 
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72.9 


87.7 83.2 


6a8 


7a 3 


77.2 


54.2 


66. 6i6a 


43.0 53.0 


4a 2 
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4a 1 


4a 6 


67.8 


7a 5 


70.2 


72.4 


81.4 


7a 3 


69.1 


82.9 73.2 


6a 3 


74.0 


64.6 


48; 7 


61. 9;5a 4 


34.0 44.2 


37.9 


24.4 


32.3 


27.8 


82.1 


8&680.9 


83.0 


87.7 


82.0 


82.8 


87.982.3 


81.3 


86.2 


81.2 


77.2 


81.5i77.7 


72. 8 77. 2 


7a 5 


6a 


7a 1 


6a 2 


71.0 


77.3!70.4 


76.7 


82.2 


75.0 


76.2 


80.0 74.7 


7a 7 


7a 2 


7a 9 


62.1 


67.162.4 
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52.1 


42.6 


47.7 
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68.2 
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71.3 
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65.8 


47.8 


67.0,54.1 
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44.2 27.4 
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3a 3 


58.7 


81.4 


67.8 


63.7 


88.6 


74.2 


61.0 


85.6 


71.7 


62.0 


7a 2 


63.8 


41.0 


66. 551. 6 


24.5 53.0 


3a 5 2a 2 


42.4 


26.9 


67.9 


80.8 


72.1 


72.0 


85.3 


7a 5 


69.3 


84.6 


74.9 


60.2 


7a 


65.8 


4a 2 


64.654.3 


34. 547. 2 


3a 025. 2 


3a 4 


2a 2 


71.8 


84.5 


76.3 


76.3 


87.8 


79.6 


72.1 


86.1 


77.1 


66.0 


8a 4 


71.4 


5a 2 


71. 7,6a 1 


45.4 57.7 


50. 6 3a 


4a 8 


4a 7 


57.7 


76.3 


62.6 


60.1 


80.7 


65.0 


61.2 


82.466.6 


58.4 


7a 5 


64.7 


53.9 


73.3 60.1 


49.6r)a8 


5a 9 4a 4 


63.7 


53.2 


70.2 


80.8 


72.5 


74.1 


85.4 


77.0 


70.6 


83. 5' 74. 6 


62.7 


7a 7 


67.6 


52.3 


6a 8 57. 2 


41. 50. 1 


44.6 34.4 


41.1 


37.1 


71.0 


80. 6 70. 9 


75.2 


85.2 


75.0 


71.4 


82.672.7 


63.9 


7a 6 


65. 9 52. 1 


66. 8 5a 2 


4a8'52.7 


4a 8 34. 2 


44.1 


37.0 


56.4 


64.0 


55.6 


61. 69. 


61.0 


59.2 


66.8 59.4 


64.5 


61.6 


6a 7 


4a 3 


61. 7 46. 9 


34.1;3a0 


3a 2 24. 1 


26.7 


24.9 


73.2 


78.6 


73.2 


77.2 


82.4 


77.3 


75.8 


81. 1 7a 1 


72.4 


7a 1 


7a 1 


63.4 


7a 9 6a 


51. 9,6a 2 


5a 8 44. 5 


51.9 


4a 6 


52.2 


68.2 


56.0 


56.4 


73.7 


60.7 


55.6 


74.6 60.2 


44.8 


61.8 


4a 1 


3a 


5a l'39. 3 


2a 6 4a 5 


32. 6 2a 2 


2a 4 


22.0 


56.7 


63.1 


56.1 


62.9 70.3 


61.9 


61.5 


69. 9|61. 8 


53.2 


62.3 


54.0 


4a 


50.241.5 


2ao;34.4 


3a5ia9 


24.4 


21.1 


73.7 


84.0 


75.4 


7a 7 87.1 


7a 5 


74.2 


8a 5:7a 8 


65.7 


7a 2 


7a 


5a 7 


6a 4 60. 3 


44. 4 55. 6 


4a 8 37. 5 


46.8 


41.8 


60.7 


66.7 


61.2 


66. 1 73. 5 


6a 9 


65.0 


73. 16a 9 


56.7 


66.1 


59.8'45.7 


54.3;4a4 


31. 5 3a 


34.4 21,3 


27.0 


2a 9 


76.5 


86.6 


7a 1 


7a 087. 6 


79.7 


7a 4 


8a 4,7a 9 


71.7 


8a4 


7a 2 61. 9 


7a 5 66. 3 


52. 3164. 5 


56.4 46.9 


57.5 


50.8 


74.7 


86.2 


76.9 


77. 1 89. 3 


74.6 


7a 


87.2 


7a 1 


6a 1 


83.6 


74. 5a 6 


74. 5;64. 2 


48. 4|62. 2 


6a5i4a3 


5a 2 


47.7 


52.0 


77.2 


64.2 


59.2 84.3 


71.2 


57 


80.7,66.2 


48.0 


7a 1 


58. 2 37. 9 


61.6!4a4 


2.).o:4a2 


3a 822. 4 


3a 2 


27.8 


67.0 


72.8 


62.5 


59. 97a 


64.1 


5a 7 


7a 4 6a 8 


4a 7 


6a 6 


53. 7,3a 8 


51.6 42.3 


ia4 


3a 2 


22.4; 4.8 


14.2 


7.9 


42.1 


46.0 


42.3 


4a 50. 3 


46.3 


4a 3 


4a 9 4a 


3a 2 


42.6 


39.6|29.5 


31.8 29.6 


ia3 


17.7 


ia7 8.6 


a 5 


a 3 


72.8 


83.3 


73.9 


75.6 86.7 


77.3 


72.8 


85. 4 7a 6 


64.6 


7a 5 


68. 6,63. 7 


68.9 58.4 


42.2 


54.3 


4a 8 35. 7 


46.3 


3a 9 


65.4 


72.8 


63.4 


70.4 77.7 


69.2 


67.5 


7a 7 67.1 


60.6 


6a 5 


61. 2 4a 8 


5a 151. 3 


37.7 


4a 4 


3a 8 2a 1 


.34.5 


30.4 


65.1 


60.5 


62.2 


70.6 75.0 


67.9:68.6 


7a 8,66. 9 


61.5 


67.7 


60. 9,51. 1 


58.0 51.7 


3a 9 


4a 2 


4a 2 2a 5 


3a 


31.4 


78.6 


84.9 


79.2 


80. 3 86. 5 


81.1 


7a 7 


85.9 80.4 


75.2 


82.6 


77.0 


66.5 


7a5 6ai 


56.9 


6a 7 


5a 7 51. 7 


6a 1 


54.5 


65.3 


73.9 


66.0 


70.8i78.6 


71.1 


69.1 


77.0 70.0 


62.4 


7a 8 


6a 7 


52.2 


60.4 51.1 


3a 9 


4a 5 


41. 3 3a 7 


36.1 


32.6 


73.3 


81.1 


71.2 


77.6 85.1 


75.4 


75.0 


81.873.9 


68.2 


7a 2 


68.4 


57.7 


66. 6 5a 3 


4a 7 


54.7 


4a 7 38. 9 


4a 3 


41.4 


60.1 


77.4 


66.6 


65.5 83.3 


72.2,63.0 


82.3TaO 


61.8 


7a 3 


60.0 


4a 3 


61. 4 4a 1 


2a 8 


4a 7 


32.4ia8 


35.'2 


2a 


49.8 


65.0 


62.1 


51.8168.4 


65.7153.0 


68.664.6 


4a 5 


61.9 


5a 7 


4a 


6a 5 48. 5 


41.2 


4a 9 


4a53a6 


42.6 


4a 6 


66.0 


78.6 


70.0 


70.4183.6 


74.8'67.7 


82.172.2 


66.8 


72.2 


62.6 


4a 7 


61.2 52.0 


3a 5 


42.4 


3a 2 20.0 


29. 6:2a 8 


61.6 


68.6 


61.8 


67. 1 74. 


67.6 


66.1 


7a 6 67. 4 


68.9 


66.9 


60.4 


4a 5 


55.0 50.0 


37.2 


4a 6 


3a 3 27. 8 


31.0 


2a 


72.0 


85.8 


76.9 


74.989.0 


79.9 


73.0 


8a7|7a7 


68.9 


8a 9 


74.3 


5a 8 


74. 6 6a 1 


5a 7 


6a 6 


5a 6:44.0 


66.5 


4a 7 


77.2 


84.5 


78.1 


7a0'85.5 


79.4 


7a 7 


85.5,79.2 


7a 3 


8a 3 


7a 4 


6a 4 


76.8 6ai 


54.1 


6a 3 


57.8|4a8 


5a 6 


5a 3 


67.4 


77.7 


6a 1 


72.2,82.4 


7a 4 


70.1 


7a 6 71. 2 


62.7 


7a 1 


64.8 


52.1 


62.6 54.3 


4a 2 


4a 1 


42.4 


31.5 


37.6 


3a 8 


28.6 


37.4 


31.4 


3a4!45.5 


3a 3 


34.8 


4a 8 37. 2 


27.2 


3a 8 


3a 1 


18.1 


2a 8 20. 2 


a 4 


ia6 


lai 


4.9 


a 8 


a 6 


64.9 


78.8 


67.8 


68.4 


82.7 


71.0 65.4 


81.0 69.2 


5a 5 


74.1 


62.6 


4a 8 


62.151.9 


37.6 


4a 6 


3a 5 


3a 6 


36.4 


32.4 


57.1 


77.0 


65.3 


60.0179.9 


67.9 


54.5 


77. 2,6a 6 


42.6 


67.0 


62.4 


3a2 


66. 1|41. 6 


17.0 


3a 4 


24.5 





11.3 


a 7 


48.2 


58.1 


55.7 


50. 7162. 7 


59.2 


49.2 


61.1 


56.5 


47.5 


57.4 


62.6 


41.4 


51.5i4a3 


37.8 


4a 3 


3a 6,38. 6 


43.6 


3a 3 


60.2 


68. ojeo. 3 


65.3 


73.7 


65.8 


63.5 


7a 


6a 5 


56.9 


67.2 


5a 


4a 1 


54.9 


4a 3 


3a 6 


39.6 


3a0 24.3 


29.1 


2a 9 


61.9 


69.8:60.6 


67.1 


75.0 


65.9 


64.8 


7a 1 


64.7 


57.4 


65.7 


6a 3 


47.0 


54.8 


4a 5 


3a 7 


41.6 


37.1 


2a 1 


3a 8 


2a 8 


53 8 


C8.1 


63.6 


56.9 


72.7 


69.1 


56.2 


72.i;67.6 


63.0 


67.7 


61.6 


47.8 


5a 5 


52.7 


42.1 


18.5 


44.8 


3a 9 


43.7 


41.2 


51.3 


80.9 


67.3 


60.9 


84.3 


73.2 60.0 


80.769.7 


60.4 


7a 9 


62.6 


40.1 


66.3 


5a 8 


2a 4 


54.9 


38.8 


27.3 


4a 3 


3a 2 


63.7 


8t.6 


79.1 


68.5 


91.1 


86. 3:67. 6 


91.184.8 


61.5 


8a 9 


74.2 


5a 4 


7a 2 


62.0 


4a 


59.1 


52.3 


42.3 


51.5 


47.3 


75.1 


93.4 


79.8 


77.9 97.0 


83.5 


7a 9 


94.681.4 


7a 6 


9a 7 


79.1 


66.5 


83.7 


72.2 


5a 2 


7a 5 


63.4 


52.5 


68.3 


58.9 


62.6 


-71.5 


62.8 


67.0 


7a 3 


67.5 


6a 


7a 66. 2 


58.3 


67.7 


5a 5 


47.1 


5a 2 


48.6 


34.6 


3a7 


3a3 


26.1 


2a 6 


27.3 


51.0 


68.9 


63.7 


54.2 


73.8 


69.5 


53.4 


7a 68. 7 


60.0 


68.8 


62.9 


44.6 


57.2 


51.3 


4a 


47.3 


4a 8 


39.5 


44.6 


42.1 


58.7 


77.5 


69.9 


60.8182.4 


73.7i60.4 


82.4 73.1 


68.5 


7a 7 


6a 9 


51.6 


68.7 


61.0 


4a 2 


58.3 


5a 1 


4a 1 


51.5 


4a 


69.4 


80.9 


73.2 


73.785.3 


77.7 


70.9 


83. 7 7a 8 


62.4 


7a 


67.8 


51.7 


6a 3 


57. Q 


38.6 


4a 5 


42.8 


3a 4 


38.2 


3a 9 


41.7 


47.5 


48.8 


50. 1 54. 9 


55.9 


44.9 


4a 8 4a 5 


41.5 


4a 2 


4a 1 


28.6 


31.6 


31.2 


14.2 


ia7 


lao 


a 4 


a 8 


a 4 


61.5 


74.0 


65.3 


65.7 


79.6 


7ao:6ao 


77.5,67.7 


52.4 


66.5 


57.4 


42.0 


54.2 


4a 9 


2a 4 


36.0 


3a 1 


14.5 


22.0 


17.3 


54.5 


70.6 


59.8 


57.1 


73.6 


62.6 


54.1 


7a 1 60. 8 


4a 7 


62.5 


50.3 


34.0 


48.3 


3a 3 


ia6 


2a 9 


lao 


1.7 


a 9 


4.0 


59.3 


76.4 


66.8 


66.7 


85.0 


75. 66. 


8a 7,74. 1 


5a 8 


7a 3 


63.0 


4a 2 


51.8 


5a 4 


34.0 


44.4 


37.3 


2a 7 


37.7 


32.1 


74.6 


89.6 


80.1 


75.6 91.0 


81.9 74.8 


90.7 81.0 


7a 6 


86.0 


7a 8 


62.4 


7a 8 


68.1 


51.9 


66.8 


57.0 


47.2 


61.6 


52.7 


60.4 


69.6 


63.1 


63.5 72.4 


65.7 65.3 


74.2 67.8 


62.7 


72.1 


6a 5 


57.9 


68.8 


61.2 


52.5 


65.7 


56. 6 


50.2 


62.6 


54.1 


64.7 


72.2 


66.0 


69.8 77.5 


71.8 


67.8 


75. 9 7a 3 


61.3 


7a 4 


64.1 


51.3 


59.3 


54.1 


38.2 


44.0 


4a 


29.8 


33.8 


31.1 


6.1.6 


73.5 


65.6 


71.5 


7a 9 


71.5 


70.0 


77. 2 7a 7 


64.3 


71.6 


65.5 


54.2 


60.8 


5a 5 


42.6 


47.9 


44.2 


3a 1 


37.6 


34.8 


77.4 


84.0 


74.9 


7a6|8a5 


77.3 


77.4 


8a 7a 8 


7a 4 


83.8 


7a 


7a 


7a 8 


7a 8 


6a 4 


72.7 


62.6 


55.0 


68.1 


5a 1 


54.2 


63.8 


57.2 


54.8 63.5 


57.1 


5a 


6a 6 57.1 


55.7 


6a 5 


5a 3 


5a 1 


63.9 


5a 2 


52.4 


5a 


6a 8 


4a 2 


64.2 


52.3 


56.0 


75.4 


63.5 


60.3 


77.6 


66.7 


58.2 


7a 64. 6 


4a 9 


6a 4 


57.5 


49.6 


5a 9 


47.9 


2a 4 


4a 6 


3a 


24.0 


3a 6 


29.0 


7H.2 


84.7 


77.1 


81.1 


87.3 


79. 8 7a 2 


85. 2 7a 2 


72.7180.8 


74. 2 62. 3 


72. 8 6a 4 


52.6 


64.2 


66. 7 4a 6 


58.3 


51.1 


50.4 


69.4 


60.1 


52.9 


75.6 


64.7,51.0 


7a 5 64.1 


43. 8^63. 5 


51. 6 3a 9 


50.6 


4a 9 


27.4 


39.3 


3a 9 2a 2 


28.8 


22.7 


74.6 


88.5 


7a 2 


77.3 


91.1 


80.7,75.9 


90. 2 7a 8 


6a 7 8a 6 


7a 1 


58.6 


74.7 


64.6 


47.5 


62.1 


63. 3:42. 8 


66.1 


47.7 


70.2 


86.1 


75.8 


73.6 


91.2 


80. 0,71. 


90. 7a 3 


6a 8 83. 7 


71.7 


53.5 


72.5 


6a 5 


3a 6 


58.0 


4a 3 30. 8 


4a 8 


36.6 


18.7 


54.0 


53.1 


51.8 


56.7 


55.9 53.3 


58. 7 57. 7 


4a 9 54. 6 


52. 6 4a 7 


47.8 


4a 6 


3a 9 


4a 8 


3a 6 3.5. 2 


3a 7 


35.9 


i4.d 


81.0 


74.6 


7a 5 


85.2 


7a 8 


7a 3 


8a 4 


77.7 


71.4 


7a 1 


7a 3 


61.6 


7a 7 


64.2 


5a 4 


6a 2 


6a 5. 


4a 91 


52.4 


47.1 
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Signal Service, United States Army, for each month of the year, etc. — Continued. 



June. 


July. 


• 


• 


• 

2 


• 


• 


• 

•f4 


<J 


• 


67.5 


56.4 


77.8 


73.4 


53.7 


70.7 


6G.:{ 


77. S| 70.0 


70.8 


83.8 


75.4 


50.8 


76.2 63.1 


r>6.8 


79.0 


67.8 


C8.4 


00. 3! 77 6 


70.8 


91.5 


79.7 


m. 8 


78. 5 66. 2 


66.3 


83.2 72.7 


51. l! 56.7j5l.U 


.'>4. 


o9.Q 56.7 


61. 2i 93.080.7 


71.3 


95.6 84.5 


(Ki.7 75.0 67.1 


70.2 79.8 71.6 


54.81 6n.3 5H.f) 


61.2 76.4 85.7 


43. 2 47. 1 47. 5 


47.5 50.4 51.3 


57.0 73.1)64.7 


66.3 


85.9 


74.8 


75. li 87.0 77.1 


76.9 


89.1 


79.2 


58.0 74.3 70.7 


66.3 


83.01 80.7 


69.5, 80.3170.1 


73.7 


84.8 74.3 


74.4! 81.8 


73. 3 


77.9 


85.6 


77.5 


.'iO. 3 


74.7 


65.4 


56.2 84.9 


74 2 


62.1 


76.7 


66.5 


66.9 81.8 


71.9 


71.1 


98.0 


86.2 


80.0 


103.0 


92.6 



Ausust. 



1^ 



54. 
67. 
56. 
68. 
63. 
53. 
70. 
67. 
55. 
48. 
62. 
74. 
63. 
70. 
75. 
54. 
63. 
80. 






77.2 
81.5 
75.3 
88.0 
85.5 

Oo. D 

2 91.3 
Oi 77.3 
73.3 
52.5 
82.3 
88.4 
81.0 
81.7 
83.4 
85.3 
81.4 



'0 

71.3 
72.6 
63.9 
76.9 
71.3 
56.3 
81.1 
69.6 
61.1 
52.8 
71.1 
77.9 
76.9 
71.6 
76.2 
73.3 
70.3 



100.990.8 



September. 



^ 
^ 



P^ 



46.5 64.7 



59.6 
48.9 
62.1 
51.2 
52.5 
59.9 
59.2 
44.5 
45.2 
49.9 
68.6 
56.1 
6.3.0 
69.9 



74.4 
68.0 
83.0 
72.9 
55.9 
85.9 
70.5 
63.7 
49.0 
70.5 
R3.5 
71.8 
75.6 
79.3 



45.4 74.0 
52.8 72.0 
72. 96. 






57.9 

65.1 
55.2 
70.5 
59.8 
54.2 
73.3 
62.4 
51.2 



October. 



38.8 
51.2 
38.8 
53.9 
37.9 
48.8 
46.6 
48.8 
35.3 
48.5139.2 
58.6 40.0 
73.2 58.9 



64.145. 
65.0 51. 
71. 3 59. 



.59.2,41. 
83.8 61. 



1 
8 
4 
61.3135.2 
3 
5 



51.3 
63.8 
62.9 
75.1 
59.2 
51.2 
75.1 
.58 8 
52.2 
42.3 
59.9 
74.2 
55.4 
65.0 
71.0 
59.0 
59.4 
83.4 






Kovember. 



46.6 
55.9 
47.1 
61.4 
46.7 
49.9 
60.8 
52.3 
41.0 
42.0 
47.6 
63.7 
50.1 
54.5 
62.0 
46.4 
47.5 
70.6 






38.0 
31.2 






3i.7mo 



47.4 
53.2 



41.8 62.2 



21.5 
45.8 



34.8 
47.3 
7 



35.3 61. 
36. 3 43. 1 

18. 7 29. 6 

33. 8 3& 2 
27.5 41.8 



49.1 
35.4 



62. 4| 
43. 6; 



39. 9 60. 2 
49. 5 61. 3 
26.7144.7 
26. 40. 6 
51.8l?1.2 
i 






35.7 
41.8 
88.7 
47.7 
27.1 
46.8 
47.6 
38.8 
22.1 
35.6 
31.4 
53.7 
40.4 
42.6 
52.7 
35.0 
30.1 
59.3 



December. 



1^ 
<1 



26.8 
28.5 
27.6 
36.8 
12.0 
42.1 
32.0 
27.7 
1.6 
32.3 
18.0 
44.5 
37.8 
31.7 
42.8 
25.7 
15.3 
48.0 



Ph' 



-a 



32.8 
34.9 
.50.8 
56.8 
25.1 
43.1 
55.0 
33.0,29.8 
10.2' 3.7 
32.5 32.3 
31. 5,22. 5 
56. 1 49. 3 
42.8 40.8 



30.4 
31.2 
35.3 
43.0 
17.5 
42.9 
42.9 



40.1 
54.1 
40.3 



34.6 
46.4 
32.1 



26.919.1 
65.7 54.8 
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APPENDIX No. 26. 

Normal precipitation {in inches and hundredths) and departure of 1886 tkerefromf 

[The normal has been computed from tho commence- 



StationB. 



Abilene, Tex 

Albany.N.Y 

Aloxauder, Fort, Alaska* . . . 

Alpena, Mich 

Apache. Fort, Ariz 

Aiwiniboine, Fort, Mont 

Atlanta, 6a 

Atlantic City, N. J 

AaKuata, Ga 

Baltimore, Md 

Behrlng's Island, Behring 

Sea* 

Benton, Fort, Mont .* 

Bid well. Fort, Cal 

Bismarck, Dak 

Block iHUnd, R. I 

Boi86 City, Idaho 

Boston, Mass 

Bridger, Fort, Wyo 

Brownsville, Tex 

Buffalo, N.Y 

Bnfonl, Fort, Dak 

Cairo, 111 

Cauby. Fort, Wash 

Cape Henry, Va." 

Cape Mendocino, Cal.* 

Cedar Keys, Fla 

Charleston, S. C 

Charlotte, N. C 

Chattanooga, Tenn 

Cheyenne, Wyo 

Chicago, III .". 

Chiucoteague,ya 

Cincinnati^ Ohio 

Cleveland, Ohio 

Columbus, Ohio 

Concordia, Kans 

Custer, Fort, Mont , 

Davenport, Iowa 

Davis, Fort, Tex 

Deadwood, Dak , 

Denver, Colo 

Des Moines, Icwa 

Detroit, Mich 

Dodge Citv, Kans 

Dubuque, Iowa 

Duluth, Minn 

Eastport, Me 

Elliott, Fort, Tex 

El Paso, Tex 

Erie, Pa 

Escanaba, Mich 

Fort Smith, Ark 

Frisco, Utah 

Galveston, Tex 

Grand Haven, Mich 

Grant, Fort, Ariz 

Greencastle, Ind.* 



January. 



'3 

S 

o 



O.ll 
2.84 
3.19 
2.34 
1.52 
1.24 
7.34 
3.94 
4.6-i 
3.25 

0.70 

0.80 

4.03 

0.54 

5. .58 

2.39 

4.44 

0.32 

2. 15 

2.79 

0.69 

4.16 

6.49 

4.81 

2.68 

4.73 

4.21 

6.30 

7.86 

0.28 

2.16 

4.78 

3.56 

2.50 

3.33 

0.62 

1.03 

1.74 

0.58 

1.04 

0.64 

1.33 

2.10 

0.41 

1.60 

1.06 

3.75 

0.35 

0.58 

3.56 

1.52 

2.14 

0.5t 

4.07 

2.39 

0.91 

3.06 



P.® 



±0.0 

+0.82 

—2. 13 

+2.82 

+2.38 

+ 0.26 

—0.01 

—0.77 

—0.93 

+ 1.23 

—0.04 

—0.13 

+1.13 

+ 0.08 

+1.46 

+0.57 

+2.64 

+0.24 

—0.34 

+ 1.43 

—0.28 

—0.34 

—0.16 

—1.82 

+1.93 

—2.87 

+ 1.43 

—1.36 

—1.08 

+ 0.24 

+ 1.40 

—0.75 

—0.73 

+ 0.85 

+1.03 

+ 0.0 

—0.53 

+0.48 

—0.36 

+0.24 

—0.02 

+2.14 

-0.18 

+ 1.41 

+ 1.57 

+ 1.20 

+5.26 

+0.27 

—0.27 

+ 1.24 

+3. 28 

+0.38 

±0.0 

-0.02 

+0.23 

+1.55 

+0.89 



February. 



o 
5Z5 



0.61 
2.62 
1.07 
2.06 
1.97 
0.61 
5.20 
3.46 
3.79 
3.50 

1.59 

0.52 

2.23 

0.64 

6.41 

1.73 

3.85 

0.42 

1.82 

2.57 

0.52 

4.22 

7.00 

3.58 

1 89 

3.38 

3.59 

4.40 

5.12 

0.26 

2.27 

4.00 

3.84 

2.62 

3.54 

0.88 

0.49 

1.56 

0.21 

1.26 

0.50 

1.42 

2.33 

0.53 

1.60 

1.14 

4.07 

0.56 

0.44 

3.27 

1.4U 

5.10 

0.19 

2.82 

2.20 

1.26 

2.17 



2 

9 



^•7 



±0.0 
-1. 22 
+0.56 
-0. 76 
+0. 70 
+ 0.16 
-3.67 
+1.46 
-2.09 
+ 1.90 

—0.09 

+0.13 

—0.07 

—0.10 

+2.48 

-0.79 

+3. 19 

+-0.01 

+0.51 

+ 1.43 

+ 0.19 

—1.68 

—2.29 

—0.19 

—0.62 

—2.21 

—1.46 

-1.64 

—1.84 

+0.58 

—0.76 

+ 1.11 

—2.19 

— 1.07 

—2.28 

±0.0 

+0.25 

—0.03 

+0.18 

+0.52 

+0. 22 

—0.90 

—1.03 

—0.07 

—0.14 

HO. 67 

—0.82 

+0.86 

±0.0 

+0.16 

+0.44 

—2.72 

±0.0 

—0.51 

+ 1.30 

+ 0.03 

+0.10 



March. 



AprU. 



o 
'A 



2.47 
2.75 
3.06 
2. 23 
1.74 
0.68 
7.20 
3. at 
5.60 
4.00 

0.91 

0,73 

2.70 

1.05 

4.26 

1. 2a 

4.61 

0.54 

1.24 

2.97 

0.43 

3.89 

3.80 

5.57 

1.90 

4.53 

4.18 

5.41 

7.07 

0.61 

2.74 

3.74 

3.56 

2.80 

3.27 

2.56 

0.46 

2.26 

0.39 

1.99 

0.97 

1.34 

2.61 

0.87 

2. 43 

1..56 

5.11 

0.67 

0.49 

3.07 

1.84 

2.04 

0.28 

3.U 

2.53 

1.32 

2.03 



s . 

(5+ 



±0.0 
-0.02 
-0.21 
+3. 33 
-0.68 

+ 0.17 
+3.87 
—0.43 
+ 1.82 
+0.85 

+ 0.42 

—0.03 

—1.22 

—O.ll 

+ 1.16 

-0.43 

—1.41 

+0.28 

—0.09 

+ 1.26 

—0. 12 

—1.05 

+4.40 

-3.82 

+0.18 

+7.61 

—1.58 

+0.08 

+ 5.70 

+0.75 

—0.95 

—1.35 

—1.29 

—0.86 

+0.63 

±0.0 

—0.10 

—0.82 

—0.13 

+0. 13 

+1.39 

+0.07 

—0.91 

+0.63 

+1.89 

—0.49 

—2. 83 

+0.82 

—0.21 

—0.04 

+ 1.31 

+ 0.98 

±0.0 

+ 0.05 

+0.51 

-0.79 

-hi. 37 



o 
'A 



1.67 
2.87 
1.67 
1.97 
0.79 
0.06 
4.85 
3.37 
4.18 
3.01 

1.13 

0.06 

2.&1 

2.78 

3.37 

1.21 

3.87 

1.36 

0.61 

2.49 

J. 45 

4.28 

3.18 

4.91 

3.15 

2.38 

4.45 

4.47 

5.14 

1.23 

3.48 

2.21 

3.17 

2.40 

3.26 

3.39 

1.19 

2.05 

0.53 

5.02 

2.10 

2.08 

2.34 

1. 30 

2.01 

2.26 

3.61 

1.58 

0.18 

2.54 

1.96 

5.47 

0.15 

3.23 

2.64 

0.23 

3.94 



o 

M 



51 



04. 



±0.0 

+0.80 

—0.36 

+l.Sk4 

+0.12 

+0.87 

—2.33 

—1.51 

—2.32 

—0.95 

+0.12 

+1.05 

—0.63 

—1.29 

—0.11 

+1.22 

—2.17 

-0.12 

—0.44 

+0.76 

+0.80 

+2.36 

+2.26 

—2.93 

+2.28 

—0.77 

—3.26 

—0.59 

—0.62 

—0.09 

—2.19 

+0.38 

—0.94 

—0.62 

+0.31 

±0.0 

+0.79 

—1. 11 

—0.43 

+1.70 

+0.69 

+1.34 

+0.96 

+0.60 

—0.79 

+2.71 

—2.47 

+0.86 

—0.18 

+0. 51 

+0.32 

+1.82 

±0.0 

—1.08 

+0.20 

+0.07 



May. 






0.33 
2.91 
2.43 
3.66 
0.57 
1.23 
3.58 
2.53 
3.50 
3.21 

0.96 
2.39 
1.61 
2.01 
4.76 
1.21 
3.60 
93 
3.72 
3.15 
1.04 
4.12 
2.73 
3.63 
0.74 
2.43 
4.15 
4.29 
4.01 
2.14 
3.64 
3.32 
3.58 
3.15 
&07 
3.64 
2.44 
4.21 
1.43 
4.70 
2.89 
6.34 
3.56 
4.00 
3.92 
3.74 
4.46 
5.08 
0.40 
3.50 
3.75 
3.08 

(') 
4.30 
3.33 
0.37 



5 I 

5+ 



1 Station dosed Juno 12, 1886. 
' Kg record. 



— 0.6J i 2.87 

s Station closed May 7, 1886. 

* Station closed December 8, 188(1 



±0.0 

+0.49 

-0.04 

-1.80 

-0.57 

-0.24 

+2.63 

+1.62 

+2.70 

+3.86 

(«) 
—2.03 
—0.17 
—1.18 
—0.62 
—0.66 
—0.42 
—0.73 
+2.86 
+1.54 
-0.50 
—1.14 
+0.70 
+3.62 
—0.39 
—1.72 
—3.15 
+6.75 
+ 1.62 
—1.82 
—2.64 
+2.86 
+0.53 
—1.47 
+2.60 
+1.01 
—1.88 
—0.51 
—1.26 
—3.60 
—2.80 
—1.33 
—1.22 
—3.60 
+0.26 
—1.81 
—0.97 
—4.85 
—0.30 
—2.02 
—2.22 
—2.70 
±0.0 
—4.27 
—1.34 
—0.33 
—0.50 
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APPENDIX No. 26. 



at Btationa of the Signal Service^ U, S, Army, for each month of the year, 
ment of obserrations to December, 1886, inclusive.] 



June. 


July. 


Angast. 


September. 


October. 


November. 


December. 


• 

'3 





-i 


S 1 


■i 




• 

'3 




• 

"3 




73 


5 1 


• 

•a 


li 


g 


|s 


1 


g.s 


g 


I- 


1 


0.® 


g 




g 


is 


g 


I- 


^ 


<5+ 


& 


&+ 


^ 


&+ 


^ 


»+ 


1 
2.42 


<s+ 





s+ 


^X 


1-^ 


3.38 


±0.0 


1.48 


±0.0 


2.03 


±0.0 


4.17 


±0.0 


—0.18 


0.44 


+0.21 


0.49 


—0.49 


3.85 


-0.66 


4.18 


—1.62 


3.48 


—2.61 


3.29 


-+ 0. 78 


3.22 


—0.79 


2.89 


+2.51 


2.61 


—0.42 


1.88 


(») 


4.13 


(«) 


4.48 


(•) 


4.98 


(') 


1.99 


(') 


2.84 


(«) 


1.30 


(«) 


3.87 


+0.16 


3.32 


—1.81 


3.72 


—0.24 


4.64 


+ 0.67 


4.47 


—2.67 


2.98 


+1.75 


2.36 


—0.39 


0.90 


—0.71 


3.78 


—1.88 


4.74 


+0.01 


1.78 


+1.38 


1.67 


—0.01 


0.99 


—0.43 


1.94 


—1.70 


1.98 


—0.60 


2.79 


—2.32 


1.68 


—1.33 


1.31 


+0.16 


0.54 


-0.U3 


0.92 


—0.18 


0.72 


—0.10 


4.88 


+3.80 


3.21 


—1.13 


4.05 


—1.69 


2.93 


—2.40 


2.36 


—2.33 


4.67 


+0.66 


5.32 


—2.29 


3.13 


—0.57 


3.37 


+1.36 


4.96 


—1.38 


3.15 


—2. 26 


3.23 


+4.93 


3.70 


-0.2.> 


4,17 


—0.24 


4.41 


+5.24 


4.67 


+2.94 


4.58 


2.29 


3.70 


—3.05 


2.13 


—1.99 


3.77 


—2.48 


3.81 


—0.26 


4.10 


+1.54 


4.56 


+3.52 


4.46 


-0.52 


3.73 


—1.83 


2.99 


—1.60 


3:17 


+0.92 


3.13 


—0.01 


1.66 


(•) 


2.46 


(») 


2.09 


C) 


2.50 


(«) 


2.00 


(») 


2.96 


(') 


1.62 


(•) 


2.16 


-0.63 


1.82 


—0.92 


1.08 


—0.42 


1.04 


+0.20 


0.79 


(•) 


0.78 


C) 


0.64 


(') 


2.49 


—1.71 


0.61 


—0.20 


0.06 


—0.02 


0.50 


—0.60 


0.95 


+0.41 


3.17 


—2. 11 


4.93 


-0.68 


3.40 


—1.37 


2.28 


—0.85 


2.60 


—1.15 


1.24 


—0.86 


1.19 


—0.54 


0.75 


+0.49 


0.77 


—0.01 


4.00 


—1.85 


2.97 


—1.29 


3.20 


—0.79 


3.07 


—0.17 


5.08 


—0.37 


4.54 


+0.62 


4.92 


+1.78 


0.90 


—0.46 


0.21 


+0.03 


0.08 


-0.08 


0.51 


—0.51 


1.44 


—0.72 


0.84 


-0.41 


2.25 


+0.39 


3.51 


—2. 17 


3.64 


—1.83 


4.58 


—0. 89 


2.96 


—0.23 


4.22 


—0.95 


5.01 


—1.42 


3.64 


+ 0.12 


0.93 


+0.23 


0.29 


—0.17 


1.03 


+0.14 


0.71 


—0.65 


0.77 


+0.16 


0.50 


+0.70 


0.66 


—0.24 


2.27 


+5.51 


2.40 


+2.48 


4.45 


—1.37 


7.89 


+22.68 


4.64 


—4.09 


2.13 


—1.65 


2.00 


—1.31 


3.37 


+0.02 


3.52 


+2.18 


3.39 


—0.62 


3.34 


+2.64 


3.82 


—2.15 


3.58 


+2.47 


3.45 


—0.19 


2.88 


—1.95 


2.31 


-1.76 


1.15 


—0.28 


0.69 


—0.64 


0.93 


+0.64 


0.41 


+0.18 


0.82 


—0.27 


4.55 


+0.32 


3.85 


—2.84 


2.76 


+0.08 


2.71 


-0.19 


3.11 


—2.06 


4 05 


+1.68 


3.56 


—1.82 


2.72 


—0.05 


1.76 


+1.57 


0.81 


+ 0.26 


4.00 


—0.86 


5.15 


+0.09 


7.64 


—3.17 


9.92 


+7.43 


3.68 


+0.56 


5.78 


—1.41 


4.97 


+0.30 


4.99 


—0.01 


3.57 


—2.94 


4.02 


—1. 26 


4.38 


+0.78 


0.58 


—0.54 


0.31 


+0.15 


0.28 


—0.02 


0.91 


—0.76 


1.88 


+1.16 


2.52 


—1.46 


2.76 


+0.73 


7.08 


+0.73 


9.04 


+2.68 


9.21 


—2. 13 


4.96 


—3.58 


3.38 


—0.85 


2.36 


—1.78 


3.14 


—1.19 


5.66 


+6.12 


7.16 


—3.00 


7.84 


—4 56 


6.32 


—3.29 


4.59 


—4.58 


3.08 


—2.75 


3.67 


—1.88 


4.98 


+6.06 


6.12 


+1.93 


4.80 


+1.64 


2.94 


—2.26 


3.29 


—2.95 


3.93 


—1.05 


5.30 


+0.96 


4.96 


+2.88 


3.68 


—0.83 


4.20 


—0.24 


8.76 


—2.65 


3.21 


—1.98 


4.93 


+0.49 


6.31 


—2.22 


1.51 


+0.01 


1.66 


—0.95 


1.52 


+0.09 


0.89 


+0.16 


0.64 


—0.27 


0.31 


(•) 


0.21 


(•) 


4.14 


—3.20 


3.70 


—2.17 


3.24 


+0.14 


8 05 


+3.88 


3.68 


—2.26 


2.77 


-1.11 


2.26 


-^.50 


2.38 


+0.09 


4.00 


+0.62 


4.37 


+2.34 


2.38 


—1.35 


2.77 


—0.86 


3.58 


+0.07 


4.16 


+0.39 


4.77 


+0.49 


3.87 


—0.80 


4.01 


-1.10 


2.26 


—0.96 


2.80 


—1.98 


3.25 


—0.02 


3.70 


—2.03 


4.24 


—3.23 


4.19 


—1.55 


3.28 


—1.92 


3.79 


+0.25 


2.94 


-2.47 


2.76 


+1.13 


2.75 


+0.82 


3.83 


—1.14 


3.71 


+0.46 


3.71 


—1.27 


2.64 


+0.97 


3.21 


—2.08 


3.40 


+0.78 


3.64 


-0.13 


2.J6 


+1.04 


4.20 


—0.71 


L04 


+0.52 


3.71 


+0.18 


1.86 


—0.01 


95 


+0.34 


0.50 


+0.06 


2.80 


+0.10 


1.21 


+0.38 


1.16 


—0.45 


0.73 


—0.07 


0.98 


+0.65 


0.45 


—0.09 


0.96 


+0.30 


4.53 


—4.04 


3.57 


—3.14 


4.11 


—1.44 


3.29 


-0.86 


3.11 


+0.36 


1.97 


—1.23 


1.03 


—1.10 


2.24 


—0.06 


3.32 


—2.04 


4.91 


—2.94 


2.49 


+2.84 


1.98 


—1.27 


0.40 


—0. 37 


0.35 


—0.35 


3.03 


—1.98 


2.36 


+0.09 


2.06 


— C.22 


0.84 


+0.22 


1.49 


—0.53 


1.35 


+1.89 


1.50 


+0.01 


1.57 


+0.69 


1.68 


—1.18 


1.54 


+0.08 


0.92 


+0.06 


0.72 


—0.39 


0.77 


+1.16 


0.74 


+0.13 


7.07 


—5.86 


3.85 


-3.58 


3.58 


—2.48 


3.90 


+4.03 


4.43 


—1.81 


2.29 


—0.43 


1.50 


—0.69 


3.67 


—1.60 


3.93 


—1.48 


2.92 


—0.90 


2.70 


+ 1.50 


2.62 


—1.58 


2.4« 


—0.29 


2.73 


-0.52 


3.16 


+2.31 


3.50 


—1.43 


3.23 


—0.77 


1.37 


+0.96 


1.25 


— O.KO 


0.60 


—0.36 


0.76 


—0.61 


5.31 


—4.60 


5.06 


—4.17 


3.62 


-2.95 


4.74 


—1.64 


3.20 


+0.88 


2.18 


—0.29 


1.84 


-0.81 


5.33 


+0.02 


3.90 


—2.42 


3.4L 


—1.18 


4.53 


+ 1.52 


2.95 


—0.50 


1.79 


+1.05 


1.31 


—0.38 


3.89 


—3.23 


4.66 


—2.93 


3.27 


—0.86 


3.58 


—0.85 


4.67 


C) 


4.73 


(») 


4.18 


+2.33 


3.99 


—0.54 


2.90 


—1.40 


3.63 


+0.94 


2.23 


(«) 


3.13 


+ 1.91 


0.58 


—0.40 


0.90 


—0.81 


0.54 


+0.49 


2.85 


—1.^3 


2.23 


—0.38 


1.21 


—0.05 


1.37 


—0.57 


0.48 


+ 0.04 


0.67 


—0.63 


4.07 


—1.30 


3.27 


—1.11 


3.27 


—1. 74' 


4.18 


—0.92 


4.34 


—2.61 


4.69 


+1.52 


3.46 


+0.58 


4.45 


—2.24 


3.27 


-1.35 


4.20 


+0.18 


4.20 


—0.14 


3.82 


—0.79 


2.65 


-0.39 


1.78 


—0.88 


3.92 


+2.17 


3.42 


—0.79 


2.24 


—0.42 


a68 


+0.54 


3.49 


—1.96 


3.18 


—0.52 


2.64 


—1.85 


C) 


±0.0 


0.76 


+0.60 


3.74 


—0.22 


0.09 


+0.02 


0.56 


+0.10 


1.10 


+ 0.13 


0.10 


—0.05 


4.32 


+1.87 


3.36 


—2.16 


4.94 


—2.48 


7.92 


+5.39 


6.29 


—3.36 


4.86 


—2.21 


4.60 


—2.50 


4.47 


—2.16 


3.24 


—2.34 


3.22 


+3.35 


4.03 


+0.78 


3.05 


—1.45 


3.14 


—0.58 


2.56 


—0.89 


0.80^ 


(«) 


3.34 


(«) 


3.34 


+0.06 


1.46 


+2.03 


0.89 


—0. 32 


0.57 


—0.47 


1.56 


-1.47 


6.12 


—2.53 


2.88 


— L35 


5.89 


—1.36 


5.68 


—0.32 


1.85 


—1. 23 


2.14 


(») 


5.31 






< station closed December 31, 1886. 
" Heoord incomplete. 

8930— sxa 87 19 



' Inappreciable. 

• Station closed November 10, 1880. 
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Normal precipitation (in inched and hundredths) and departure of 1886 therefrom 



Stations. 



fiatteTaB,N.C 

Helena, Mont 

HuroD.Dak 

Indianapolis, Ind. 

Indianola, Tex.> 

Jacksonville, Fla 

Keeler, Cal 

Keokuk, Iowa 

Key We»t,Fl» 

Kitty Hawk, N. C» 

Knuxville, Teun 

LaCroBse, Wis 

Lamar, Mo 

Las Animas, Colo 

Leavenworth, Kans 

Little Rock, Ark 

Los AngeleSjCal 

Looisville, Ky 

Lynchburgb, Va 

!^ackioaw City, Mich 

Macon, Fort, N. C .■ 

Maginuis, Fort, Mont 

Marqaette, Mich 

Memphis, Tenn 

Milwaukee, Wis 

Mobile, Ala 

Montgomery, Ala 

Montrose, Colo 

Moorhead, Minn 

Moant Washington, K. H.. 

Nashville, Tenn 

New Haven, Coon 

New London, Conn 

New Orleans, La 

New York City 

Norfolk, Va 

North 1 *latte, Nebr 

Olympia, Wash 

Omaha, Nebr 

Oswego, N. Y 

Palestine, Tex 

Pensacola, Fla 

Philadelphia. Pa 

Pike's Peak, Colo 

Pittsbiirf!:, Pa 

Poplar River, Mont 

Port Angeles, Wash 

Port Huron, Mich 

Portland, Me 

Portland, Oregon 

Prescott, Ariz. 

RedBluflf. Cal 

Rio Grande City, Tex 

Rochester, N. Y 

liosebu rg, Oregon 

Sacramento, Cal 

Saint Louis, Mo 

Saint Michael's, Ft., A1aska<^ 

Saint Paul, Minn 

Saint Vincent, Minn 

Salt Lake City, Utah 

San Antonio, Tex 

San Diego, Cal 

Sandusky, Ohio 

Sandy Hook, N. J.* 

Sanford,Fla 

San Francisco, Cal 

Santa F6,N.Mex 

Savannah, 6a 

Shaw, Fort, Mont.^ 

Shreveport, La 

Sill, Fort, Ind. T 



Jannai:7* 



6.68 
L73 
0.21 
2.91 
2.32 
3.61 
0.40 
1.69 
2.34 
6.07 
6.06 
L31 
2.91 
0.32 
L35 
4.59 
2.70 
4.26 
4.46 
4.98 
6.86 
1.50 
L30 
5.86 
2.25 
5.45 
5.10 
0.79 
0.77 
4.28 
5.23 
4.18 
4.41 
5.84 
3,76 
3.97 
0.52 
8.59 
0.59 
3.10 
4.38 
5.55 
3.40 
L72 
3.10 
0.50 
5.91 
2.03 
3.39 
7.05 
1.44 
5.47 
1.19 
3.30 
8.20 
4.21 
2.23 
0.86 
1.03 
0.36 
L39 
1.27 
2.05 
2.22 
4.33 
2.54 
5.00 
0.52 
3.60 
L23 
.5.19 
1.02 



o 
(^ I 



+0.49 

—0.91 

+0.27 

+1.11 

+0. 19 

—0.80 

±0.0 

+ 0.39 

—0.89 

+0.16 

-f.0. 06 

+2.13 

±0.0 

+ 0.36 

-4-0.25 

-0. 62 

+5.08 

+0. .38 

+0.10 

—2.73 

—1.00 

+0.81 

+ 1.75 

-1.31 

+2. 77 

+0.67 

+L59 

±0.0 

+0.17 

+0.57 

—0.05 

—0.65 

+2.98 

+ 1.69 

+ 1.26 

— L04 

—0.43 

+0.88 

-+0.56 

+0.19 

—0.73 

—0.25 

-fO.20 

+2.32 

+0.11 

—0.10 

—0.37 

+0.16 

+ L26 

+2.28 

+4.55 

—0.62 

—0.12 

—0.72 

+1.39 

+3.74 

+0.88 

—0.43 

+0.73 

+0.13 

+0.52 

-0.52 

+4.90 

+0.06 

+0.14 

+2.23 

+2.42 

+0.18 

—0.68 

—0.38 

— L32 

-0.60 



February. 



at 

a 

o 
"A 



4.94 
0.72 
0.34 
3.47 
L93 
3.40 
0.14 
1.60 
1.86 
4.01 
4.86 
L09 
L22 
0.30 
1.47 
7.14 
3.50 
4.51 
3.47 
3.22 
2.96 
1.06 
L38 
5.58 
1.88 
4.32 
5.28 
0.18 
0.98 
4.33 
5.23 
4.37 
4.18 
4.01 
3.69 
3.90 
0.35 
8.80 
0.80 
2.47 
3.43 
3.97 
3.27 
1.45 
2.43 
0.46 
.3.75 
2.46 
3.41 
7.39 
1.33 
3.63 
1.14 
2.53 
4.56 
3.06 
2.90 
0.18 
0.97 
0.40 
1.39 
L99 
2.36 
2.91 
3.82 
2.38 
3.64 
0.65 
3.09 
0.61 
5.05 
L63 



2 . 
V 



—2.65 

—0.16 

—0.18 

—1.96 

+ 1.86 

— I..'i3 

±0.0 

—0.29 

—1. 73 

+0.37 

—2.24 

—0.28 

±0.00 

—0.17 

—0.86 

—2.87 

—2.09 

— ^ .57 

+0.34 

—2.03 

—0.62 

+0.86 

-0.20 

+o.a'> 

+0.48 
—2.17 
—1.18 
—0.06 
—0.20 
+4.70 
—1.41 
+1.58 
+7.80 
—2.05 
+2.21 
+0.13 
—0.18 
— .•>.4l 
—0.44 
—0.28 
+0.52 
—1.79 
+1.35 
—0.61 
—1.04 
—0.08 
—0.77 
—0.35 
+2.11 
—5.43 
—0.18 
—3.45 
+0.58 
—0.35 
—2. 12 
+2.77 
—1.19 
+0.16 
—0.72 
+0.06 
—0. 03 
+ 1.16 
—0.85 
—1.79 
+2.71 
— L20 
—3. 40 
+ 0.20 
—0.71 
+0.43 
—0.28 
— L14 



March. 


ApriL 


May. 




s . 


, 


2 . 




2. 






1 


partn 
or- 


• 

g 


partn 
or — 


^ 


^% 


« -i. 


^ 


s+ 


7.19 


—3.04 


5.32 


—2.35 


4.06 


— L35 


0.48 


+0.52 


2.43 


+0.26 


0.97 


—0.67 


0.70 


—0.08 


2.72 


+0.80 


3.73 


—2.15 


3.85 


—1.00 


3.54 


—0.45 


4 23 


—0.41 


2.60 


+0.56 


L79 


—0.99 


3.27 


—3.07 


3.50 


+ 3.24 


3.28 


—0.20 


4.10 


— L29 


0.36 


+0.24 


0.61 


—0.21 


0.0 


±0.0 


2.22 


+0.03 


3.01 


— L49 


4.10 


+0.39 


0.70 


+0.60 


1.37 


+0. 62 


3.73 


—3.62 


5.96 


—1.06 


5.54 


—0.54 


3.60 


+ 3.67 


6.08 


+5.07 


5.51 


—0.21 


3.60 


+ 1.32 


1.68 


—0.32 


2.00 


—0.31 


3.18 


—2.29 


L6U 


+0.34 


4.21 


—2.43 


4.30 


—0.71 


0.43 


-0.10 


1.21 


+ 1.43 


2.35 


—2.10 


2.27 


—0.92 


3,71 


—2. 24 


5.08 


—0.37 


4.63 


—1.18 


5.79 


—2.70 


5.68 


—4.55 


2. 95 


—0.43 


2.15 


•+L17 


0.45 


—0.44 


4.08 


—0.66 


4.52 


—1.14 


3.95 


+0.08 


3.97 


+1.82 


3.49 


+ 1.33 


3.30 


+3.44 


1.48 


+0.49 


1.22 


+0.11 


2.42 


—1.41 


5.26 


—0. 62 


3.70 


—0.81 


3.85 


—1. 52 


L24 


+ 1.01 


0.80 


+0.38 


0.86 


—0.32 


1.45 


+ 0.74 


L74 


+0.40 


2.>^ 


+ 1.71 


5.78 


—2.78 


6.17 


—3.29 


4.58 


—2.47 


2.69 


+0.73 


2.92 


—0.15 


3.39 


-0. 72 


8.20 


+6.42 


5.96 


—0.10 


4.62 


—3.35 


6.51 


+0.35 


6.34 


+L04 


4.03 


—1.08 


0.58 


—0.09 


2.54) 


+0.64 


0.72 


—0.15 


0.88 


-0.74 


2.38 


+3.11 


3.04 


—0.53 


6.12 


— 3.QI 


5.44 


—2.08 


6.30 


—3.05 


5.22 


—0.46 


5.33 


—2. 97 


3.55 


—1.45 


4.77 


—1.57 


3.96 


—0.75 


3.54 


—0.80 


4.81 


—0.17 


3.85 


—0.22 


3.55 


—0.10 


6.15 


+2.26 


6.14 


—0.54 


5.38 


—2.31 


3.88 


—0.34 


3.27 


-fl.68 


3.05 


+3.4H 


4.44 


—2.08 


3.92 


—0.76 


3.86 


+4.46 


0.61 


-f0.02 


1.84 


+0.25 


3.16 


+0.51 


4.81 


—0.74 


3.79 


+0.25 


2.53 


—0.63 


L48 


—0.17 


3.44 


—1.67 


4.95 


—0.37 


3.10 


+0.63 


2.10 


+-1.56 


2.77 


—0.85 


3.64 


+-0.98 


4.43 


—1.68 


6. 81 


—6.51 


5.68 


+ 7.69 


5.33 


+ L50 


3.86 


—3.11 


3.13 


—0.01 


2.98 


—0.28 


3.00 


—1.50 


2.11 


+2.61 


3.71 


+2. 62 


3.89 


—3.49 


2.96 


—0.11 


2.60 


+L43 


2.83 


+0.68 


0.32 


—0.12 


0.70 


+0.07 


L45 


—0.10 


1.44 


+ L79 


L69 


+0.98 


0.96 


-0.19 


8. .51 


—0.69 


2.18 


+0.30 


3.25 


+ 1.04 


3.15 


+0.11 


2.94 


—0.66 


3.22 


+ 0.85 


6.36 


-0.97 


3.31 


—0.15 


2.44 


—1.12 


1.57 


+ 1.47 


0.92 


+0.26 


0.50 


—0.47 


2.91 


— L60 


2.93 


— L19 


L08 


—0.35 


L08 


+0.43 


0.96 


—0.86 


3.39 


+ L81 


3.21 


—0.36 


2.64 


+ L4I 


3.14 


—0.16 


3.44 


—0.41 


3.02 


+ 1.96 


L82 


—0.71 


3.27 


—0.59 


3.48 


+0.60 


0.62 


-0. 55 


2.87 


+0.17 


3.42 


—1. 32 


3.97 


+ 3.87 


0.46 


±0.0 


0.49 


—0.37 


0.99 


+0.54 


1.52 


—0.43 


2. 25 


+ 1.42 


3.34 


—2. 52 


0.50 


—0.21 


1.36 


+0.73 


2.22 


—0.69 


2.11 


+0.49 


2.68 


+ 1.75 


2.01 


—1.95 


2.39 


±0.0 


3. 05 


—0 82 


3.70. 


—1.09 


L.'iO 


+2.23 


0.94 


+ 1.01 


0.40 


—0.36 


2.64 


—0.26 


2.50 


—0.15 


3.56 


+0.13 


5.02 


+0.25 


4.4:i 


+0. 63 


4.32 


+4.14 


.3. HO 


+ 4.37 


4.62 


+ 1.98 


2.48 


— L69 


.3.04 


—0.97 


2.39 


+2.89 


0.62 


—0.25 


0..58 


—O.ll 


0.68 


+0.65 


0.84 


—0.63 


4. GO 


—0.84 


4.38 


—2. 32 


3.05 


+ 1.32 


0.52 


+0.03 


0.92 


+*1.38 


1.40 


—0.77 


4.P9 


+ 1.43 


6.02 


—0.88 


4.78 


—4.70 


1.36 


+0. 10 


2.36 


—0.76 


4.5i 


—4.47 



1 Station closed August 20, 1880. 
> No reoord. 



« Station closed December 31, 1880. 
^ Inappreoiable. 
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at atationa of the Signal Service, U. S. Army, for each month of the year— Continued. 



Jane. 



4.77 
2.40 
4.14 
5.44 
2.S9 
5.69 
0.08 
5.43 
3.96 
5.00 
4.30 
4.54 
3.92 
2.25 
5.55 
4.15 
0.18 
4.46 
3.77 
2.47 
5.68 
2.28 
4.06 
5.25 
4 12 
5.55 
5.02 
0.52 
4.47 
9.38 
4.39 
3.19 
3.39 
6.23 
3.26 
4.33 
3.51 
1.17 
6.15 
3.23 
2.85 
5.60 
3.34 
1.84 
3.61 
1.63 
1.04 
3.76 
3.40 
1.71 
0.15 
0.37 
1.28 
3.26 
0.97 
0.25 
5.12 
1.40 
4.85 
2.59 
0.85 
2.15 
0.07 
4. 56 
4.11 
8.78 
0.30 
1.16 
7.02 
2 24 
3.45 
4.93 



2 
d I* 

to 



+0.74 

—1 2(J 

—2. 24 

—0.52 

•fO.38 

—0.91 

—0.08 

— 0.57 

—1.45 

+3.95 

+0.23 

—2.65 

+0.81 

—1.06 

—0.62 

+5.13 

—0.07 

+0.80 

+4.71 

—0.35 

+0.84 

+ 0.27 

+0.27 

+2.81 

—1 68 

+0.39 

+3.59 

—0.51 

—0.76 

—3.29 

+3.30 

—0.35 

—1.26 

+3.07 

—0.25 

+ 1.01 

—2.37 

+0.09 

—4.65 

—2.20 

—0.48 

+ 1.98 

—0.48 

—0.60 

+ 1.56 

—0.83 

—0.34 

—2.74 

—1.74 

—1.04 

—0. 15 

—0.37 

+0.80 

—0.93 

-0.84 

—0.25 

+ 1.97 

+0.37 

—1.22 

—0.44 

+0.17 

+ 1.37 

±0.0 

—2.40 

— 0. 11 

+2.30 

—0.29 

—0.21 

+0.22 

—0.60 

+0.71 

—3.85 



July. 



■i 

a 

O 



6.48 
1.21 
4.32 
5.31 
2.32 
6.02 
0.14 
4.27 
4.23 
6.30 
4.66 
5.04 
4.97 

2.m 

4 80 
3.28 
03 
4.14 
3.15 
2.90 
6.96 
0.54 
3.13 
3.13 
3.29 
6.23 
3.91 
0.71 
4.59 
10.63 
4.83 
4.75 
4.37 
6.43 
4.36 
5^.29 
2.78 
0.89 
5.83 
3.^4 
2.79 
6.19 
4.22 
4.29 
4.71 
1.63 
0.33 
2.86 
3.82 
0.72 
2.02 
0.01 
1.54 
3.27 
0.61 

(*) 
3.92 
1.75 
3.26 
2.66 
0.5'> 
3.46 
0.02 
3.92. 
4.42 

6.n 

0.02 
3.09 
5.18 
1.55 
3.91 
2.81 






+ 1. 00 
—0.66 
—2.72 
—3.04 
—0.93 
+8.95 
±0.0 
—3.62 
+2.49 
—3.61 
+ 1.59 
—3.27 
—2.78 
+2.36 
—4.25 
—0.31 
+0.24 
—1.04 
+0.16 
—1.72 
+2. 74 
—0.20 
1.80 
+2.30 
-2.35 
+0.36 
—0.54 
—0.38 
+0.81 
—4 33 
—2.93 
—0.06 
—0.55 
—2.08 
—1.70 
—1.06 
—2.10 
+0.26 
—5.14 
+0.80 
+0.52 
+2.66 
+0.01 
—0.99 
+0.85 
—0.69 
+0.13 
—0.86 
—0.19 
—0.40 
—1.41 
— O.Ol 
+0.01 
—2.20 
+ 1.59 

-(*) 
—3.37 

(») 
—1.82 
—0.39 
—0.55 
—2.05 
—0.02 
— 1.66 
+ 1.28 
+4.10 
+0.21 
—1.55 
+ 1.84 
—0.73 
—1.33 
—1.97 



Aagact. 



03 

a 

o 
'A 



6.51 
0.72 
3.37 
3.50 
3.88 
7.02 
0.10 
3.26 
5.03 
7.48 
4.30 
3.67 
5.70 
1.93 
3.26 
3.80 
0.02 
3.67 
3.99 
2.82 
6.58 
0.81 
3.14 
3.27 
3.11 
6.80 
3.54 
1.80 
3.42 
8.12 
3.40 
6.72 
5.33 
5.33 
4.84 
5.93 
2.48 
0.72 
3.53 
2.45 
1.89 
10. 42 
4.88 
3.72 
3.29 
0.68 
0.94 
2.81 
3.57 
0.67 
3.20 
0.03 
3.71 
3.24 
0.31 

(*) 
2.50 
2.61 
3.67 
2.68 
0..8:< 
3.47 
0.19 
4.00 
4.61 
7.18 
0.01 
2.94 
8.07 
0.87 
2.04 
2.81 



2 . 
a© 



+3.23 
—0.69 
+ 2.25 
+3.20 

(*) 
—a. 77 
—0.02 
+2.64 
—0.49 
—0.14 
+0.87 
+0.23 
—1.33 
—0.76 
—2.53 
+ 1.51 
+0.19 
+ 0.8G 
+0.30 
+0.43 
1-0.50 
—0.02 
+0.56 
+3.22 
+0.29 
—3.25 
+ 1.83 
—0.42 
—2.10 
+0.22 
+2. 10 
—1.10 
—0.29 
—2.93 
—3.66 
+4.30 
—0.49 
—0.30 
—1. 00 
+0.13 
—0.57 
—1. 60 
—3.50 
—0.54 
—0.44 
—0.17 
—0.06 
—0.08 
+0.36 
—0.64 
+ 1.21 
—0.03 
—3.08 
+ 4.02 
-0.31 

-(*) 
—0.06 

(') 
—1.40 
—2. 27 
—0.24 
+ 1.32 
—0.19 
—0. 22 
—1.86 
—3.06 
—0.01 
+ 1.21 
—0. 75 
—0.68 
+ 1..56 
+ 0.59 



September. 



•d 



o 



7.09 

1.66 

1.85 

2.73 

7.01 

7.79 

0.0 

3.67 

6.65 

5.62 

2.81 

4.96 

9.60 

0.73 

3.50 

3.41 

0.16 

2.90 

3.22 

2.21 

6.32 

0.70 

4.76 

3.25 

3.09 

5.14 

2.84 

0.80 

2.42 

8.66 

3.50 

3.58 

3.28 

4.86 

3.34 

4.76 

1.34 

3.08 

3.58 

2.66 

4.00 

5.78 

3.19 

1.77 

2.60 

0.56 

2.38 

2.62 

3.04 

1.82 

1.08 

0.63 

3.79 

2.37 

0.86 

0.27 

3.61 

2.90 

3.38 

2.13 

0.90 

4.49 

0.04 

3. 36 

4.10 

5.75 

0. 15 

1.51 

5.41 

1.4G 

4.4:( 

2.72 



§ • 
\o 

9 A. 



October. 



—2.98 
+-0.74 
-0.26 
+-0.70 

(«) 
—2.88 
±0.0 
--0.28 
--0.55 
—3.70 
—0.93 
—1.75 
—3.64 
+0.50 
—0.75 
+-2.83 
—0.05 
—1.27 
—1.48 
+-1.63 
—4.62 
+-0.38 
—2.82 
4-2.95 
—0.71 
—2.45 
—1.72 
+0.26 
—1.11 
—0.14 
+0.18 
—1.23 
+0.41 
—0.77 
—1. 55 
-0.13 
—0.12 
+0.09 
+0.87 
-1-1.64 
+3.12 
-^.49 
—1.99 
—1.06 
+0.26 
—0.35 
—0.70 
+2.11 
4-2.52 
—0.63 
—0.62 
—0.63 
+4.42 
+0.53 
+0. 53 
—0.27 
+5.99 

(«) 
+0.31 
+1.07 
+0. 92 
—0.37 
—0.04 
+0.47 
—3.04 
—0.74 
—0.14 
+2.51 
—3. 8) 
—0. 35 
+0. 55 
—0.10 



-a 
a 



6.52 
1.10 
1.86 
3.24 
3.71 
5.99 
0.13 
3.49 
5.49 
4.07 
3.12 
2.52 
1.93 
0.56 
3.32 
2.86 
0.51 
3.32 
3.10 
2.95 
3.22 
1.20 
3.67 
3.40 
2.75 
3.45 
2.41 
0.76 
2.77 
7.45 
2.86 
3.73 
4.29 
3.17 
3.36 
3.54 
1.26 
5.03 
3.04 
3.38 
3.86 
3.43 
2.83 
1.48 
2.56 
0.79 
2.85 
3.03 
3.80 
4.53 
0.55 
1.33 
2.12 
3.16 
2.83 
0.90 
2.93 
1.34 
2.05 
2.28 
1.73 
2.24 
0.41 
2.9S 
3.66 
6.91 
1.22 
1.03 
3.77 
1.01 
3.71 
2. 9J 






—5.54 
+0.47 
—0.60 
—2.04 

—3 62 
—0.12 
—1.11 
—2.17 
-4.05 
—2.25 
—0.81 
+0. .36 
—0.35 
—1.52 
—1.78 
—0.49 
—2.68 
+2.09 
+0.18 
—2. 62 
+1.01 
—1.52 
—2.81 
—0.44 
—3.32 
—2.38 
-t-0.19 
—0.56 
-2.36 
—2.35 
—1.78 
—0.15 
—2. 95 
+0.54 
—2.23 
—0.67 
—0.90 
—1.71 
—1.26 
—1.91 
—3.23 
—0.94 
—0.17 
—1.50 
—0.39 
—0.97 
—1.72 
+-2. 90 
—1.66 
—0.32 
+0.43 
—1.99 
—0.86 
+0.60 
—0.22 
2.08 

(») 
—1.33 
—0.92 
+0. 25 
—1.62 
— 0. 39 
-1.74 
+3.04 
--1.84 
--0.26 
--0.03 
—2.87 
—0.07 
—0.12 
+4.20 



November. 



■a 

i 



5.71 
0.58 
0.66 
3.66 
3.07 
2.82 
0.36 
1.96 
2.25 
4.88 
4.49 
1.85 
1.08 
0.29 
2.36 
4.73 
1.44 
3.89 
3.38 
2.60 
2.66 
0.83 
2.53 
4.71 
2.06 
4.48 
3.87 
0.52 
1. 25 
6.62 
3.94 
3.95 
4.25 
5.28 
3.52 
3.36 
0.43 
7.04 
1.33 
3.25 
4.71 
5.11 
3.25 
1.80 
2.59 
0.40 
2.20 
2.68 
3.82 
6.79 
0.78 
3.50 
0.85 
2.86 
3.79 
2.09 
2.67 
0.79 
1.37 
0.56 
1.62 
1.58 
0.73 
3.24 
4.27 
0.72 
3.00 
0.87 
2.29 
0..58 
4.79 
1.77 



«-+ 



o 



—4.15 
—0.09 
+0.52 
+0.21 

(*) 
—1.85 
—0.28 
—0.81 
—2.12 
—3.49 
+2.72 
—0.53 
+0.60 
—0.06 
—1.26 
+1.08 
—0.26 
+1.83 
+1.11 
—1. 27 
—1.49 
+0.84 
+1.22 
+4.18 
—0.44 
— 1. 12 
+2.85 
--0.02 
+1.17 
—0.14 
+1.82 
—0.12 
+0.32 
+0. 05 
+1.09 
—1.42 
±0.0 
—5.31 
+0. 21 
+0.82 
—3.29 
—2.35 
+0.66 
—0.73 
+2.32 
+0.29 
—0.83 
—0.28 
+1.61 
—5.79 
+0.90 
—3.16 
+0.60 
+1.59 
—1.16 
—1.88 
+0.69 

(') 
+0.70 
—0.04 
+0.17 
—1.25 
+0.22 
—0.30 
+1.61 
+0.07 
—2.16 
—0.57 
—1.78 

(') 
—1.19 

—1.30 



December. 



-a 



o 

J2S 



6. .37 
1.32 
0.39 
3.38 
3.08 
3.29 
0.18 
2.15 
1.77 
5.24 
4.53 
1.28 
0.86 
0.69 
1.61 
4.45 
3.33 
4.30 
3.80 
3.24 
4.53 
0.72 
2.12 
3.93 
1.89 
4.69 
5.26 
0.60 
0.78 
5.22 
3.64 
3.58 
3.60 
4.87 
3.21 
3.97 
0.74 
9.61 
1.03 
3.59 
2.93 
5.13 
2.64 
1.46 
2.86 
0.38 
4.67 
2.38 
3.25 
8.36 
1.72 
5.06 
1.13 
2.93 
6.43 
4.04 
2.44 
0.67 
1.30 
0.52 
1.42 
1.79 
2.09 
2.80 
3.91 
1.93 
4.75 
0.82 
3.53 
0.81 
5.09 
1.92 



\o 



—0.41 
—0.84 
+0.36 
—1. 18 

(») 
—0.09 
—0.18 
—1. 12 
—0.94 
—1.35 
+0.81 
—0.7^ 
—0.04 
—0. 62 
—0.90 
—3.67 
—3.07 
—1.61 
+0.99 
—2.45 
—0.86 
-jO.28 
+U).67 
—0.93 
+0.14 
—2.72 
—2.21 
—0.10 
—0.26 
—2.12 
—2.16 
—0.11 
+0.77 
—2.30 
+0.52 
+1.88 
—0.34 
-3.77 
■0.43 
—1.26 
—2.48 
—1.00 
+0.4» 
-0.29 
—1.05 
+0.29 
+3.04 
—0. 62 
+1.79 
+3.16 
—1.72 
—1.14 
—1.05 
—1.04 
+0.87 
—1.83 
+0.21 

(«) 
+0.18 
—0.25 
—0.15 
—1.49 
—1.99 
+0.17 

(«) 
+1.27 
—2.68 
—0.50 
—0.37 

-3.67 
—1.90 



* Station closed June 30, 1886. 
St»tiou olossd Noyeuber 30, 1886. 



Station closed October 31, 1880. 



292 



REPORT OP THE CHIEF SIGNAL OFFICER. 



Normal precipitation {in inches and hundredths) and departure of 1886 therefrom^ 



Stations. 



Silka. Alaska 

SmithviIle.K.C.* 

Spokane Falls, Wash. . 

Springfield, lU 

Stanton, Fort, N. Mex . 
Stockton, Fort, Tex.* . 

Solly, Fort. Dak 

Tatoosh Island. Wash . 
Thomas Fort^ Aris — 

Toledo, Ohio 

Totten, Fort. I»ak 

Unalashka, Alaska* . . . 

Valentine, Nebr 

Yicksbarii Miss 

Walla Walh^ Wash... 

Washington City 

Wilmington, N. C 

Winnemuoca, Nev 

Yankton, Dak 

Ynma, Ariz 



Jaonary. 


February. 


March. 


April. 


May. 




& 




2 




8 . 




9 




2 . 


■i 


^L 


• 

-a 


^i 


• 

•a 


s 1 


-i 


° 1 


■ 

•s 


li 


i 


ts 


i 


i^ 


1 


l^ 


1 


to 


1 


h 


1 


5+ 


o 


&+ 


il 


S + 


^ 


& + 


il 


s+ 


10.14 


—2.78 


11.62 


+7.22 


10.55 


—0.47 


6. IB 


+1.49 


4.54 


-0.86 


3.80 


—1.86 


2.87 


—0.71 


4.11 


+1.35 


3.30 


—0.20 


2.91 


—1.45 


2.82 


--0.30 


2.50 


—1.89 


1.03 


+0.04 


1.46 


—0.28 


1.19 


—0.27 


2.07 


•^-0.12 


4.46 


—2,60 


2.77 


—0.32 


3. 61 


—0.63 


6.14 


—1.58 


0.76 


—0.40 


0.40 


—0.23 


0.61 


— O.ll 


0.77 


+0.73 


1.18 


O 


0.31 


H 


0.78 


—0.56 


1.24 


—1.16 


0.43 


—0.25 


1.38 


—1.13 


0.52 


—0.34 


0.28 


—0.18 


0.R8 


—0.22 


1.88 


+1.74 


2.67 


—1.71 


14.87 




-1.95 


9.87 


+0.42 


6.21 


-i-5.68 


3.57 


+3.47 


4.45 


-1.00 


0.70 




-1.46 


1.34 


+0.06 


1.27 


—0.83 


0.26 


—0.02 


0.29 


-0.29 


2.20 




-0.50 


1.88 


—0.66 


2.16 


+0.12 


2.26 


—0.18 


3.40 


+1.10 


0.45 




-0.46 


0.54 


+0.25 


0.52 


40.20 


2.10 


—1.25 


1.88 


+0.87 


13.81 




-2.01 


7.68 


-0.04 


6.48 


—1.74 


7.51 


+6.58 


4.49 


-0.78 


0.19 


±0.0 


0.36 


d:0.0 


0.53 


±0.0 


1.30 


±0.0 


3.26 


±0.0 


5.80 


+2.04 


5.21 


—0.24 


6.56 


—0.49 


7.26 


+2.73 


5.03 


—3.51 


3.45 


±0.0 


1.29 


d:0.0 


1.06 


±0.0 


1.66 


±0.0 


0.«7 


±0.0 


3.51 


+1.60 


3.30 


+1.02 


4.23 




-2.18 


2.89 


—0.18 


3.46 


+7.14 


4.02 


—0.12 


3.31 


—1.16 


4.38 




-1.22 


3.34 


-0.08 


4.22 


—3.04 


1.07 


—0.36 


0.94 


—0.50 


0.80 


--0.02 


1.07 




-0.30 


0.83 


—0.69 


0.56 


—0.13 


0.82 


—0.25 


1.29 




-2.09 


3.39 


. 


hi. 73 


445 


—1.06 


0.41 


^ 


ho. 65 


0.63 


-0.45 


U.22 




ho. 11 


0.11 


-fO-20 


0.05 


—0.05 



1 Changed to third order October 31, 1886. 
« Station closed May 22, 1886. 



* Station closed June 20, 1886. 
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at stations of the Signal Service, U, S, Army, for each month of the year — Con tinned. 



June. 


July. 


August* 


September. 

• 


October. 


November. 


December. 




S • 




£ . 








s . 




s . 




2 . 




g . 


• 

■a 
1 




g 


partn 
or — 


• 


parta 
or — 


■a 
g 


partu 
or — 


"3 


parta 
or- 


rmal. 


partu 
or — 


"ci 


^ 1 


g 


5+ 


il 


«4. 


il 


v + 


& 


5+ 


O 


&^ 


S 


5+ 


^ 


(S+ 


3.34 


+1.19 


4.89 


— 1.62 


0.52 


+4.20 


12.83 


+12.69 


13.49 


+11.33 


13.68 


+6.83 


10.11 


— 6.85 


3.31 


+0.37 


6.43 


+ 6.56 


5.35 


—1.99 


6.97 


-5.45 


5.06 


— 3.90 


2.94 


—1.18 


3.48 


— 0.34 


1.50 


—1.02 


0:82 


-0.45 


0.30 


+0.03 


1,29 


— 0.29 


2.24 


— 0.13 


2.03 


—1.32 


2.52 


+ 1.36 


e.11 


—2.28 


2.23 


— 2.18 


3.04 


+1.15 


3.91 


+ 3.33 


4.12 


— 3.32 


3.03 


—1.29 


2.95 


-2.15 


1.09 


—0.08 


3.45 


+ 1.26 


5.00 


+0.45 


2.95 


+ 1.34 


1.38 


— 0.06 


0.32 


—0.17 


0.62 


— 0.64 


2.08 


—0.61 


1.99 


(«) 


2.52 


(•) 


5.24 


(2) 


1.56 


(•) 


0.70 


(») 


0.70 


(»> 


3.63 


-0.29 


2.50 


— 0.06 


1.96 


—0.55 


1.12 


— 0.68 


0.68 


— 0.19 


0.68 


+1.02 


0.61 


+ 0.45 


2.96 


+0.17 


2.81 


+ 3.71 


3.44 


+1.26 


7.10 


— 1.56 


7.16 


+ 0.65 


13.08 


—2.64 


14.72 


+11.12 


0.36 


—0.36 


1.60 


— 1.60 


2.64 


+1.38 


0.6i 


+ 0.54 


0.42 


+ 0.70 


0.32 


—0.16 


1.30 


— 1.26 


3.62 


-0.93 


3.48 


-2.89 


2.96 


+0.17 


2.67 


+ 3.50 


2.73 


— 1.13 


2.87 


-0.10 


2.53 


+ 0.25 


2.91 


—0.12 


3.39 


- 2.10 


2.23 


—1.17 


0.77 


+ 0.10 


0.91 


+ 0.25 


0.60 


+0.05 


0.44 


— 0.06 


4.26 


(•) 


2.78 


(«) 


3.40 


(•) 


8.64 


(») 


11.98 


(«) 


9.30 


(*) 


11.81 


C) 


2.25 


±0.0 


2.04 


±0.0 


1.86 


±0.0 


1.70 


— 0. 52 


0.60 


- 0.33 


0.44 


+0.12 


0.12 


— 0.02 


4.12 


+5.61 


4.13 


— 2.55 


3.20 


-0.78 


4.52 


+ 0.61 


3.19 


— 2.65 


5.54 


—1.20 


5.43 


— 3.67 


0.73 


±0.0 


0.02 


±0.0 


0.12 


±0.0 


0.06 


± 0.0 


1.95 


± 0.0 


0.78 


±0.0 


3.16 


+ 1.25 


4.50 


+2.25 


4.63 


+ 6.00 


4.66 


—2.23 


3.85 


— 2.06 


3.16 


— 1.96 


2.91 


—0.03 


3.04 


+ 0.40 


6.38 


+2.43 


7.15 


+ 13.97 


7.69 


—3.31 


7.24 


— 5.90 


8.87 


- 3.39 


2.50 


—2.40 


3.60 


+ 0.33 


0.97 


—0.21 


0.18 


+ 0.43 


0.08 


—0.08 


0.30 


-0.30 


0.70 


+ 1.02 


0.94 


—0.14 


1.18 


— 0.35 


4.81 


—1.74 


3.74 


— 3.05 


3.05 


+2.35 


2.93 


+ 0.52 


1.66 


— 1.35 


0.67 


+1.77 


0.72 


+ 0.18 


(•) 


-n(») 


0.17 


-T 0.17 


0.49 


+1.74 


0.06 


— 0.06 


0.12 


+ 0.99 


0.18 


+0.05 


0.40 


— 0.40 



> No record. 



' Inappreciable. 
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58.75 
31.62 
111.72 
49.63 
19.16 
43.99 
18.04 
20.09 


IP 

is 


11.44 
32.76 
18. 7A 


109.34 
13.08 
60.54 
16.20 
44.89 
57.87 
9.74 


c4 


iAaoM»<^Mefc*e««»M»eo(D(Dco-«vHMeiH<D««co© 


44.21 
19.57 
140.26 
38.93 
15.86 
31.69 

(») 
16.00 
112.47 
10.86 
82.70 
14.22 

13.98 
55.89 
16.20 
58.17 
56.43 

8.16 
29.15 

5.35 


siss'i^ss'^ss'^ssi is 

t>4 —4 • 


44.84 
60.42 
11.80 
30.18 
2.72 


S^2S^85as'^g2§55:SS iff 


49.96 
62.70 

22.16 
5.86 


43.11 

102.37 
46.67 
14.37 
48.79 


27.39 
0) 


1 . . • . • . 

• 


45.71 
64.00 

35.21 


65.11 
31.13 
102.24 
48.27 
25.99 
58.21 


(i) 
99*92 


iSS 'S tS 

'0028 •© 'r? 
CO •00 • t« 


46.79 
52.29 
10.46 
20.63 
1.78 


53.72 
28.22 


is 
:S 


• lA 


12.65 


11.41 
45.91 




; is 
: is 


42.20 
51.02 
11.91 
40.95 
0.98 


66.60 
33.75 


^co 

'i 


is 






IS 




: is 
: :3 


38.83 
51.91 

21.68 
0.74 


41.59 
25.07 


is 










> • 

o 

CO 




• iCO 

1 isi 


is;:sss 


55.83 
33.69 


is 






:<j4^ 




isi 




: is 
i is 


60.09 
51.73 

6.77 
2&73 

2.88 


47.71 
48.45 


1 «i4 

• o 








p4 




s 




; is 
i i^ 


52.59 
83.65 


28.31 
3.66 


Oft 

• 




;!g 








^ 




'S5 , 




: ig 


47.96 
66.73 


28.84 
0.94 
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CO 

• iH 
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41.11 
49.59 
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1 '.e < 
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45.70 
58.37 
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APPENDIX No. 28/ 

Monthly and annual precipitation (in inches and hundredths), from reports made hy voluw 
tary observers of the Signal Service, U, S, Army, for the year ending December 31, 1886. 



Stations. 



Ancotink, Ya 

Aiken, 8.C 

Albany, Oregon 

Allison, Kaua 

Altoona' Pa 

Alva,FIa 

Amherst, Mass 

Amherst (Agvl. Stu.), Mass .. 

Anderson, Cal 

Anna, III 

Antrim, N.H 

Archer, Fia 

Ashland. N.H 

A8hwood,Tenn 

Atchison, Kans 

Atbeus, Ga 

Aiibarn, N.Y " 

A ustin, Ten n 

Austin, Tex 

Bainbridge Island, Wash 

Bancroft. Iowa 

Bandon, Oregon 

Bar Harbor. Me 

Belleville, Kans 

Belmont, N.H 

Berlin MUls, N. H 

Bethel, Conn 

Bethlehem, Pa 

Beverly, N.J 

Biidsu'est, Va , 

Birmingham, Ala 

Birmingham, Mich , 

Blooming Grove, Pa 

Bloomington, 111 

Blue Hill, Mass 

BlueLake,Cal 

Briittleborongh, Vt 

Bristol,N,H 

Bruington, Vn 

Brownsville, Nebr , 

Buckfleld, Me 

Bm-liugton, y t 

Biitlervillo, Ind 

Cahuenga Valley, Cal , 

Carson City, NeV 

Carthage, Mo 

Cattawissa, Pa 

Cedar Rapids, Iowa , 

Central College (Fayeito), Mo. 

Centralville, Mo 

Chapel Hill, N.C 

Charleston, 111 , 

C harlotte, V t , 

Clarksburgh, W. Va 

Clayton, n! J 

Cleburne, Tex 

Cleveland, Ohio 

Clinton, Iowa 

Cockburne Harbor, B. W. I . . 

College Hill, Ohio 

Collinsville, 111 

Colorado Springs, Colo 



• 








s > 


• 


e« 


d 


^^ 


a 


u 


g 


4 


pS 


p. 


4.29 

• > J aft 


4.9.'S 


6.6:. 



•c 



».»2 
2. fto 
4.33 



4..')5 
(•) 
(') 
3.18 

(•) 
3.24 

4.84 

4.:«o 

1.54 
6.47 
3.82 
2.66 
0.97 

6. or 

1.40 

13.72 

9.29 



3.34 
0. 65 

0.87 



3.19 
1.62 
2.20 



1.99 
3.10 
2. 95 
4.84 
3.16 



4.78 

(') 
4.72 

0) 

4.20 

3.15 

7.07 

2.40 

3.90 

2.00 

5.17 

1.65 

6.47 

6.61 

5.23 

(») 
6.48 

1.68: 



4.36 
3.Sfi 
0.38 
2.38 

(•) 
1.57 
.'i. 27 
2.89 

{•) 

2.51 

3.03 

4.79 

2.18 

1.96 

0.24 

5.66 

5.89 



4.61 
2.60 
5.74 
4.68 
4.58 
5.00 
2.59 
1.36 
3.20 
1.43 
8.29 
6.25 
3.14 
4.41 
3.70 
0.25 
5.22 
1.06 



3.50 
3.31 
1.08 
4.05 

(•) 
12.33 
3.14 
4.46 
0.95 
9.74 
3.78 

(•) 

3.94 

2.78 

1.83 

5.81 

3.28 



I s 



7.65 
5.57 

(') 

4.50 

2.48 

(•) 
2.10 

(*) 
2.80 

2.90 

2.11 

5.01 

J. 81 

3.17 

3.15 

1.45 

4.59 

3.49 

(•) I 



1.21 
0.28 

(•) 

2.75 

0.27 

0.90 

2.11 

(») 

1.04 

2.00 

1.29 

8.00 

1.75 

1.77 

1.91 

2.63 

2.00 

1.59 

0.30 



3.41 

1') 
3.55 
4.08 
3.64 
2.85 
11.51 
2.50 
5.30 
1.81 
3.05 
6.51 
2.98 
3.16 
4.46 
2.02 
1.38 
1.33 



2.61 
1.60 
1.65 
4.13 
4.47 
2.35 
3.87 
4.97 
3.32 
2.40 
3.06 
2.59 
3.31 
2.41 
4.45 

(') 
1.25 

2.77 

0.39 



2.06 
1.73 
5.42 
3.45 
1.70 
4.19 
1.43 
2.86 
2.22 
4.59 
3.69 
2.97 
5.04 
2.37 
3.01 
4.65 
1.07 



& 
^ 



9i 

a 
3 
H9 



8.72 

(•) I 
1.79 
1.96' 
2.59 



5.93 

(') 
0.36 
6.39 
3.34 



1.41 
1.20 
2.02 
2.98 
5.48 
2.05 
5.19 
1.96 
3.60 
1.87 
2.16 
12.97 
3.29 
1.61 
2.50 

(») 

1.12 

1.68 



3. 32 
3.10 
2.15 
3.71 
3.00 
1.83 
3.76 
3.48 
1.72 
6.84 
2.9^ 
2.54 

(«) 

1.76 

3.54 

1.00 

3.90 



1.80 
2.33 
0.03 
3.84 
3.06 






8.34 
8.40 
0.99 
4.72 
2.35 
18.58 
2.89 
3.82 
0.00 
1.16 
4.30 



12.5514.49 



2.81 
1.65 
3.23 
5.59 
8.08 
7.70 
3.22 
2.97 
5.10 
2.49 
3.94 
2.83 
3.71 
3.62 
8.64 

(•) 
4.46 
2.61 



3.00 
0.261 
1.54; 
2.37 
2.16 
3.57 
4.26 
5.99 
2.73 
2.90 
2.17 
2.66 
A. Do 

2.49 
1.93 
5.65 
3.62 
1.71 
4.82 



0.00 
0.26 
1.12 
7.19 
2.69 
3.12 
2.89 
4.00 
3.56 
3.50 
4.52 
4.44 
0.00 
1.97 
4.23 
2.66 
8. 25 
3.72 
0.12 



2.77 
5.20 
3.05 
9.08 
3.53 
7.37 
0.92 
0.41 
1.32 
0.61 
1.75 
1.68 
2.67 
1.38 
2.51 
4.53 
3.83; 
6.40, 
7.08 
1.82 
3.20 
3.71 
1.52 
0.00 
2.25 
2.70 
7.28 

0) 
1.71 
1.98 
8.51 
0.00 
0.05 
5.60 
3.08 
1.25 
6.40 

(») 

6.22 

2.69 

5.40 

4.20 

2. 32 

2.18 

1.22 

1.27 

].84i 

7.75] 

6.65 

3.06! 



2.09 
0.97 
0.12 
1.97 
7.83 
4.73 
3.24 
1.23 
1.09 
1.89 
1.51 
0.92 
4.04 
1.30 
2.20 
3.52 
5.55 
5.05 
5.95 

0) 

4.10 
(') 
(») 
1.17 

(») 
2.99 
6.08 
3.00 



3.94 
2.62 
0.10 
1.26 
10.28 
3.62 
0.58 
0.76 
0.05 
7.48 
3.66 
2.80 
3.39 
2.10 
1.38 
3.91 
0.76 
1.04 
.'i.OO 
0.01 
2.91 



to 





2. 28 
5.60 

(*) 

1.13 

3.63 

9.55 

2.92 

2.60 

0.00 

2.63 

2.15 

5.50 

3.54 

2.99 

1.76 

2.78 

2.49 

6.08 

6.01 

0.35 

1.66 

0.19 

1.44 

1.64 

2.87 

3.57 

2.75 

2. 15 

2.15 

6.20 



(») 

5.20 

1.73 

3.95 

0.00 

3.29 

3.22 

3.55 

2.12 



S 



1.04 

(') 

1.20 

1.18 

2.46 

8.90 

6.48 

6.48 

0.00 

4.33 

3.40 

3.05 

4.09 

3.08 

3.07 

0.96 

4.29 

(') 
12.33 
1.21 
5.0s 
0.49 
2.58 
4.16 
2.73 
2.71 
1.83 
1.77 
1.29 
1.80 



• 
S 

O 



B 



3.22 

6.00 

0.16 

0.00 

3.82 

1.59 

1.70 

3.06 

5.22 

9.91 

2.90 

3.00 

1.591 

2.96| 

2.09' 

2.00, 

1.82 

1.30 

6.12 

3.45 

1.39 



(>) 

3.80 

4.35 

3.08 

0.00 

4.25 

3.95 

4.90 

6.36 



3.73 
1.71 
0.00 
0.30 

(') 
4.20 

2.86 
6.11 
4.73 
2.»6 
4.02 
4.20 
2.41 
1.40 
4.20 
4.26 
3.89 

(») 
2.00 
5.12 
0.33 



0.09 
1.55 
3.28 
0.12 
0.74 
3.55 
3.06 
2.97 
2.83 
0.74 
3.60 
2.11 
3.53 
0.32 

0) 

0.01 

2.»> 

0.38 

0.26 

3.00 

0.48 

5.H7 

2.68 

1.&3 

2. .53 

1.62 

2.32 

2.18 

2.86 

2.05 



(') 

2.90 

0.78 

4.87 

4.72 

4.14 

3.28 

1.83 

4.37 



2.S6 
1.83 
1.76 
1.05 
4.31 
l.OK 
4.72 
6.25 
0.50 
6.65 
6.15 
1.08 
6.11 
0.87 

(») 

3.61 

6.89 

6.36 

0.64 

1.80 

1.90 

2.27 

6.74 

0.88 

4.87 

(•) 

4.41 

6.44 

4.04 

2.76 



.a 
S 

p 



(') 

7.00 

(») 
3.16 
3.93 
5.67 
6.38 
4.07 
2.00 



2.76 

3.26 

10.31 

(«) 

0.99 

4.45 

3.12 

3.61 

6,57 

3.25 

4.35 

3.52 

4.40 

3.41 

(•) 

4.39 

2.95 

2.11 

0.19 

11.15 
1.32 

11.97 
3.30 

(') 
4.50 

2.99) 
3.30 
3.66 
3.35 
5.25 



a 



51.69 



39.08 
26.16 
30.86 



41.78 



39.37 

65*46 
44.97 
34.83 



52. 95 
48.07 

'35.'72 
34.97 
22.82 
54.03 
42.33 



1.25 
1.08 
0.06 
0.21 

(') 
2.84 

4.92 
1.99 
0.96 
1.47 
0.74 
1.50 
0.80 
2.32 
0.37 
0.74 
4.29, 
3.961 
1.26 
0.78, 
0.28 



4.29 
4.99 
0.72 
0.44 

(') 
5.82 
1.50 
1.85 
6. 83 
2.79 
3.86 
5.80 
0.93 
5.03 
1.07 
4.59 
1.00 

(') 
4.50 
2.74 
0.19 



2.03 
2.40 

(•) 
5.54 

18.95 

(•) 
4.05 

2.05 

1.00 



2.20 
3.22 
0.20 
0.72 
0.90 
2.36 

(•) 

0.79 

2.42 

4.13 

1.92 

2.20 

1.23 

3.8b 

0.05 

4.00 

1.04 

0.95 

2.62 

1.88 

0.16 



41. 23 

38."58 

49.05 
50.25 



49.70 



53.98 



4.*). 88 
64. 29 



28.97 

15.' 70 
10.93 



44.45 



33.24 
38.60 
27.70 
42.69 
20.79 
33.03 
29.74 



47.95 
33.84 



' No reoord. 



'Inappreciable. 
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Monthly and annual precipitation {in inches and hundredths), from reports made hy volun- 
tary observers of the Signal Strcice, U. S. Army, etc, — Continued. 



Stations. 



Comfort, Tex 

Gonoeption, Mo 

CooperBtown, N. Y 

Cornish, Me 

Corsicana, Tex 

Cre8co,Iowa 

v/retet jNeor* • • • • •■•■ •>• •••• 

Cnmberland, Md 

Dale Enterprise, Ya 

Deerfleld, Mass 

Delavan, Wis 

DeSoto,lfehr 

Di8tribntingI(eservoir, D. G . 

Dover, K.J 

Dri fton. Fa 

Dudley, Mass. ....••. ......•• 

Dy berry, Pa 

j&asiionf jr a •...•••••.......•• 

Bast Portland. Oref^on 

Sgff Harbor City, N.J 

£1 Dorado, Kans 

Elk Falls, Kans 

K]yria,01iio 

EoibairasH. Wis 

Emporia, Kans 

Kola, Oreffon 

Faotoryville, K. Y 

Fairbury, Nebr 

Fall Biook, Gal 

Fan Biver, Mass 

Fallsington. Pa 

rall8ton,Md 

Flat Bock. K.C 

Fond da Lac, Wis 

Forsy tbf (ra ... ..■..■.....•.• 

Fort Madison. Iowa 

Fort Meade, Fla 

Fort Wayne, Ind 

Fostoria, Olilo 

Frankfort, Ky 

Franklin, Pa 

Fremont, Kebr 

Gallinas Sptings, N. Mex . . . . 

Gardiner, Me 

Garretts ville, Ohio 

Geneseo.Xll 

Genoa, Kebr 

Germantown, Pa 

Grampian Hills, Pa 

Grand Coteaa, La 

Grand Tnrk Island, B. W. I. . 
Great Falls Reservoir, Md. . . 

Greensboroagb, Ala 

Harrisville, Micb 

Hartford, Conn 

Hay Springs, Nebr 

Helvetia. W. Va 

Hiram, Ohio 

Hudson, Mich 

Humpbrey,N. Y 

Hydesville, Cal 

Independence, Iowa 

ludependenoe, |^ans 

Iibaoa, K. Y 

Jackson borough, Ohio 

Jttfforson ville, Ind. 

Kalamazoo, Mich 

Kennewick, Wash 

Kendall Green. D. C 

Kent's Hill, Me 

Kirkwood,S.C 

Laconia,Ind 

Lafayette. Ind 

La Grande. Oregon 



0.56 

2.51 

1.83 

7.18 

3.18 

3.72 

1.63 

2.90 

5.96 

5.86 



2.24 
5.18 
5.59 
6.42 
3.15 
2.85 
3.08 
5.08 
0) 

0) 
3.00 

(») 
4.35 

1.03 
9.46 
3.42 

(>) 

9.70] 

6.74 

4.12 

6.00 

<:> 

0) 
8.15 

2.50 

(») 

2.50 

3.03 

3.67 

4.86 



1.05 
6.61 
4.45 
2.81 
2.13 
5.89 
4.27 
7.31 
2.28 
3.46 
10.15 
4.66 
4.60 
0.55 
3.45 
4.34 
L25 
2.35 
6.T6 
8.69 
1.58 
8.69 
3.20 
3.60 
3.80 
2.10 
2.40 
7.52 
1.20 
2.61 
3.87 
1.75 
0) 



e 

£ 



(») 

0.75 
1.8» 
6.00 
2.51 
0.95 
0.92 
1.83 
3.59 
3.24 



» 






0.41 
3.72 
5.02 
3.47 
5.12 
2.43 
5.2>» 
2.00 

<•) 
0) 
1.56 

(») 
2.25 

(») 
1.94 
0.94 
0.98 
1.13 
11.17 
5.67 
5.96 
1.17 

2.26 
0.90 
0.25 
0.87 
1.05 
3.18 
3.32 



1.50 
7.25 
1.35 
1.98 
0.30 
6.97 
1.90 
1.37 
2.75 
2.79 
5.34 
2.15 
6.16 
0.93 
2.71 
1.56 
0.18 
1.70 
3..'>6 
0.80 
1.4H 
0.62 
1.51 
2.16 
1.64 
0.19 
2.51 
6.60 
0.58 
1.59 
2.73 
1.32 
(') 



3.56 

0) 

2.92 

2.85 

4.22 

2.04 

2.39 

3.53 

6.86 

3.38 






3.16 
4.72 
3.23 
5.15 
2.82 
3.51 
4.11 
3.01 
4.50 

(») 
1.46] 

(») 

3.95 

2.25 

3.67 

1.98 

2.56 

4.70 

3.85 

3.53 

6.03 

8.64 

3.43 

8.67 

(»; 

5.25 
4.01 
1.08 
4.44 
3.40 



1.77 
2.70 
1.86 
3.08 
3.95 
2.87 
4.20 
2.18 
3.90 
3.62 



2.2S 
5.43 
3.39 
4.11 
L64 
1.89 
3.37 
3.04 
9.20 

(») 
1.73 

0) 

2.55 

2.48 

2.74 

2.68 

$.8H 

3.43 

2.10 

4.09 

2.53 

5.21 

1.56 

1.8H 

L40 

4.10 

2.82 

1.50 

5.44 

4.24 



1.00 
3.90 
2.69 
3.17 
0.82 
2.67 
3.62 
5.92 
0.81 
4.16 
11.72 

0) 
4.17 

1.51 
4.46 
1.71 
0.75 
2.57 
3.13 
L98 
1.68 
2.50 
2.35 
2.83 
L64 
0.27 
4.04 
3.12 

(') 
3.40 

2.68 

2.04 

(') 



1.75 
L43 
2.12 
2.17 
2.21 
0) 

8.44 
8.04 
2.52 
4.21 
6.97 
3.22 
3.35 
1.83 
3.44 
L52 
1.19 
2.28 
9.15 
1.78 
4.98 
1.97 
5.30 
2.83 
1.13 
0.20 
5.38 
L70 
6.32 
2.01 
8.99 
1.80 
(») 



1.46 
4.73 
2.50 
3.71 
0.00 
2.03 
3.39 
3.62 
12.66 
3.36 



o 

a 
d 

»-9 



2.16 
9.75 
6.07 
8.00J 
2.77 
4.41 
7.14 
1.0M 
1.57 
L50 
0.40 
1.63 
2.05 
2.60 
1.56 
1.42 
4.66 
0.06 
4.26 
6.49 
8.26 
9.47 
1.09 
4.05 
4.80 
2.20 
2.96 
3.67 
4.03 
1.03 



1.31 
3.76 
2.22 
3.9K 

4.85 
5.36 
3.87 
1.50 
1.92 
7 77 
2.8n 
1.20 
3.42 
1.80 
7.08 
2.58 
4.03 
3.35 
1.28 
5.00 
1.11 
1.79 
6.40 
3.71 
3.64 
0.05 
0.20 
4.00 
2.69 
5.66 
4.40 
7.08 
0) 



"a 



1.88 
2.12 
3.01 
2.19 
3.94 

(») 
6.10 
4.02 
8.63 

0) 

0.05 

1.62 

7.11 

2.54 

2.60 

L29 

1.21 

3.93 

0.04 

5.79 

3.70 

3.59 

2.64 

4.50 

3.25 

0.58 

1.87 

3.97 

0.14 

1.38 

2.90 

5.25 

(») 
1.56 

11.14 
0.85 
6.80 
6.00 
3.08 
5.01 
4.33 



s 

to 

a 



5.04 
L84 
2.35 
0.54 
3.24 

(') 
4.93 

11.31 

L73 

4.98 

6.73 

5.01 

1.97 

2.66 

5.46 

2.58 

3.48 

2.76 

0.00 

1.69 

2.23 

2.28 

6.25 

5.14 

2.98 

0.30 

(») 
2.20 
5.24 
7.07 
5.36 
2.60 
0.52 



4.64 
0.68 
3.02 
3.10 
3.51 

(») 

0.83 

2.87 

6.13 

4.45 

0.70 

0.70 

8.40 

3.16 

4.35 

4.81 

2.84 

4.65 

0.06 

7.95 

4.05 

3.72 

3.33 

2.35 

1.82 

0.24 

5.43 

0.49 

(») 

2.17 

4.54 

10.03 

(•) 
1.20 

4.26 

0.30 

(•) 
2.45 



I 



2.51 
3.96 
1.07 
2.57 
L94 
1.89 
0.40 
3.22 
5.21 
6.47 
8.08 
0.37 
8.42 

(') 
2.07 

4.90 
3.09 
4.82 
2.38 
1.13 
4.96 
0.36 
0.90 
3.60 
4.55 
3.45 
1.48 
2.16 
0.07 

(») 
2.18 

0.97 
4.78 
1.62 
2.14 
0.18 



3.44 
1.57 
2.56 
4.08 
1.15 

(») 
3.24 
3.25 
5.85 

0) 

7.40 

2.71 

1.58 

3.38 

1.82 

3.04 

1.98 

2.63 

0.00 

5.36 

(») 

4.25 

2.25 

7.00 

2.49 

0.00 

1.47 

3.49 

(0 
4.18 

4.53 

(») 
8.77 
3.49 
6.60 
10.50 
4.41 



4.35 
1.62 
2.77 
5.12 
2.82 
2.74 
0.83 
3.20 
1.86 
2.92 
1.62 
1.78 
L03 
7.31 
4.33 
8.33 
2.32 
3.77 

(») 
4.60 
2.57 
0.00 
1.12 
4.25 
1.69 
4.60 
5.16 
4.67 
(^ 

(») 

3.50 

3.72 

2.38 

3.35 

4.46 

0.10 



3.10 
5.05 
4.12 
4.05 
5.41 

(») 

3.21 

1.38 

1.58 

5.08 

2.79 

3.5:) 

2.07 

1.07 

(») 
2.20 
.5.06 
1.33 
0.04 
1.25 

(') 

5.45 

8.56 

6.20 

0.90 

1.08 

3.01 

5.15 

(>) 
2.23 
0.85 
1.63 

(») 
3.59 

0.10 

3.45 

5.40 

9.25 



2.90 
3.20 
3.30 
7.78 
3.68 
2.19 
2.99 
3.43 
0.81 
4.50 
^.91 

(») 
1.04 
0.54 
3.09 
3.08 
0.37 
4.37 
2.80 
6.21 
3.01 
0.00 
4.98 
5.27 
3.96 
4.45 
1.41 
6.63 
0.09 
(») 
(>) 
(») 
2.19 

(') 

4.39 

0.40 



« 

.a 

o 

O 



a 



1.75 

(») 

2.54 

5.10 

2. .S3 

1.72 

0.71 

0.50 

2.54 

3.72 

2.70 

2.74 

1.19 

2.02 

3.64 

1.73 

2.42 

2.37 

8.12 

3.15 

2.13 

1.62 

1.31 

5.85 

L70 

3.12 

1.85 

1.93 

0.04 

4.59 

2.90 

2.24 

0.17 

1.97 

0.35 

3.40 

2.54 

1.20 



0.S9 

1.20 

0.05 

1.26 

3.67 

0.87 

2.36 

1.43 

2.71 

0.97 

2.73 

4.61 

2.31 

1.50 

1.67 

2.49 

0.37 

1.35 

1.28 

167 

1.55 

3.06 

3.60 

1.02 

2.28 

l.«5 

0.62 

1.29 

1.17 

0.88 

3.24 

7.16 

0.39 

0.5 

0.73 

1.49 



0.16 
1.80 
4.72 
4.78 
2.59 
1.86 
0.60 
4.15 
6.46 
5.65 
1.19 
1.70 
4.31 
4.47 
6.52 
3.66 
7.10 
5.80 
1.00 

(•) 

0.51 

0.66 

4.31 

3.65 

0.98 

1.45 

4.77 

(») 

1.95 

4.90 

4.72 

4.19 

8.51 

1.61 

4.55 

0) 

0.40 

3.65 



6.18 
4.49 
1.92 

(») 
6.06 

4.94 
0.76 
1.43 
4. OS 
6.03 
2.94 

(») 
3.69 

4.63 
2.34 
6.32 
2.19 
4.53 
5.68 
2.15 
6.23 
1.95 
0.96 
1.70 
6.03 
4.65 
6.85 
L36 
0.04 
2.44 
4.35 

i}) 
0.92 
5. 42 
1.87 

(') 



a 



0.20 
0.70 
2.00 
1.06 
0.24 
0.80 
0.57 
1.17 
4.15 

Urn VO 

1.86 
1.58 
2.77 
2.87 
2.64 
4.06 
2.32 
3.86 
11.34 

(') 

0.19 

0.20 

3.58 

1.70 

0.56 

9.08 

0.77 

(') 

0.30 

5.25 

3.50 

4.22 

5.20 

1.31 

8.18 

(») 
2.30 
1.94 



3.52 
3.36 
1.63 
0.25 
4.68 
2.82 
0.84 
1.22 
5.34 
2.94 
3.26 
3.20 
3.07 
2.11 

(') 
4.31 

0.60 
4.57 
2.84 
2.65 
2.67 
7.23 
0.84 

(') 
1.61 

3.05 
2.52 
2.02 
2.28 
2.44 
6.14 
5.97 
2.19 
2.17 
1.96 
4.64 



c8 



32.94 
48.98 
33.23 



27.69 
3L40 
68.31 



24.78 
56.23 
42.81 

36' 29 
38.02 
47.55 
29.84 



27.64 



45.40 
20. OiS 
34.92 
29.61 



52.82 

eo.'so 



52.08 
42.'06 



46.12 
39.01 



47.64 
30.63 
22. 83 
27.57 

»««••« 

44.86 
59.99 

'4&93 



48.10 
18.22 
50.01 



29.29 
36.90 
38.45 
27.34 



32.92 
46.66 
37.40 
31.96 
6.76 



35.19 
32.' 14 



* No record. 



' Inappreciable. 
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Monthly and annual precipitation {in inch^ and hundredths)^ from reports tnade by volun- 
tary observers of the Signal Service, JJ» S. Army, etc, — Coutinaed. 



Stations. 



La Grange, Ind 

Lake ViilaKe, N.H 

Lansing, Mich 

Lawrence, Kans 

Lead Hill, Ark 

Lenoir, K.C 

Leroy, N. Y 

Liberty Hill, La 

Limona, Fla 

Lincolnton, N. C 

'Loij^n, Iowa 

Logansport, Ind 

LuUng.iia 

Lunenburs, y t 

Madison, Wis 

MahMioy Plane, Pa 

Manatee,FIa 

Manchester, Iowa 

Manhattan, Kans 

Manitowoc, Wis 

Marietta. Cal 

Marion, Va 

Marquette, Nebr 

Mattoon,Ill 

Mauzy, Ind 

Masadiftn, Mex 

MoI>onogh,Md 

Menand Station (near Albany), 

N.T 

'^erritt's Island, Fla 

Midland, Tex , 

Milan, Tenn 

Milledgeville, Ga 

Milton, Mass 

Minneapolis, Minn 

Monticello, Iowa 

Moorestown, N. J 

Mottsville, Miuh 

Moontainville, N. Y 

Mount Angel, Oregon 

Muscatine, Iowa 

N apoleon, Ob io 

Nashua,N.H 

NeiUsville, Wis 

Kew Bedford, Mass 

Newport, Vt 

New nim,'rex 

New Westminster, B. C 

Nicolans, Cal 

Ninnescah, Kans 

North Colebrook. Conn 

North Lewisburgh, Ohio 

Oakland, Gal 

Orono, Me 

Oi"ovlUe.Cal , 

Oskaloosa, Iowa 

Paoolet,S. C 

Palermo, N. Y 

Paramaribo (Dutch Guiana), 
8.A 

Parkersburgh, W. Va 

Paterson, N. J 

PenYan,N.Y 

Pentwater, Mich .'. 

Peoria, HI 

Phillipsburgh, N. J 

Philipsbnrgh, Pa 

Pierce City, Mo 

Portsmoutb,Obio 

Post Mills village, Yt 

poultney, Vt 

Prairie du Chien, Wis 

Princeton, Cal 

Princeton, Mass 

> No record 
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3. BO 
4.23 
2.27 

(•) 
2.45 
6.50 
1.08 
4.52 
2.94 
6.19 
2.60 
2.26 
&71 
2.65 
3.33 
8.46 
2.56 
2.57 
0.06 
8.8U 
10.66 
3.58 
L90 
2. 80 
4.27 

e) 

3.86 

4.12 
1.96 
0.02 
6.04 
7.31 
6.17 
3.01 
3.35 
4.66 
L75 
5.15 

(») 

4.21 

2.25 

5.86 

2.71 

6.74 

3.48 

L13 

9.43 

5.32 

2.00 
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4.30 

8.12 

6.64 

5.17 
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8.53 
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4.64 

(») 
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3.36 

2.41 

2.92 

(') 
2.10 
3.70 
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1.06 
4.72 
1.64 
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2.61 
0.18 
2.02 
4.82 
0.94 
1.90 
0.30 

(') 
3.29 

1.67 
2.35 
5.69 
0.55 
L09 
0.39 
0.80 
0.48 
L57 
0.69 
1. 10 
1.14 

0) 
3.29 

1.46 
0.45 
0.33 
6.21 
1.56 
7.70 
0.55 
1.31 
6.02 

(') 
3.94 

(') 

1.43 

0.47 

5.71 

0.33 

6.97 

3.23 

1.65 

4.92 

0.49 

1.47 

2.93 

1.55 

0.30 

5.42 

0.36 

0.35 

2.34 

2.36 

3.00 
0.2K 
5.42 
3.05 
1.06 
2.85 
1.86 
4.91 

(') 
1.80 

(') 






3.72 
6.34 
3.26 
3.91 
5.28 



3.94 
2.64 
0.95 
0.17 
5.32 



2.27 
3.68 
2.83 
1.63 
4.87 
3.40 
2.24 
6.17 
5.78 
5.89 
2.50 

(») 
6.94 
0.90 
4.67 
7.59 
5.20 
2.09 
2.21 
3.62 
6.94 
3.48 
3.52 
3.55 
2.88 

(») 
6.60 

2.63 
4.94 
0.43 
4.44 
3.71 
L86 
1.51 
3.50 
3.54 

(») 
3.80 

(') 
4.16 

L38 
2.99 
0.50 
4,99 
2.50 
4.75 
4.61 
1.50 
LOl 
2.59 
2.00 
2.57 
2.87 
2.70 
1.43 
6.43 
1.68 

1.01 
4.39 
3.84 
2.70 
1.18 
4.24 
2.25 
3.66 

(•) 
3.30 

3.88 



2.75 
3.24 
2.36 
0.92 
3.54 



=2 
p« 

2.13 
2.19 
1.51 

0) 

5.44 

3.50 

4.22 

3.77 

3.28 

6.14 

2.10 

2.20 

6.41 

0.75 

2.48 

2.36 

0.59 

2.01 

4.84 

2.00 

3.79 

3.40 

2.44 

2.30 

3.25 

C) 
2.11 

2.88 
8.90 
0.29 
4.68 
L29 
3.56 
3.62 
L80 
3.16 
2.06 
4.61 

<*>-. 
2.62 

3.29 

1.62 

0.90 

2.11 

2.35 

2.01 

3.28 

4.93 

1.22 

1.50 

2.25 

5.11 

1.80 

5.48 

2.25 

3.78 

2.13 

6.03 
2.86 
3.83 
2.71 
3.64 
1.89 
2.75 
2.52 
0.76 
2.50 
3.28 



2.33 
2.67 
2.10 

2.8J 
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4.50 
2.94 
3.00 
5.72 
2.01 
&20 
3.62 
0.25 
LOO 
11.96 
1.80 
5.20 
2.64 
2.37 
2.02 
8.34 
0.17 

<>) 
6.25 

L39 

(») 
4.67 
6.27 
4.98 
3.37 
0.00 
6.72 

3.53 
0.88 
0.10 
3.41 
2.59 
3.95 
0.09 
4.65 
6.80 
L12 
4.21 

(•) 
6.05 
3.78 
2.70 
1.70 
4.40 
4.57 
0.05 
2.35 
0.15 
0.25 
2.53 
7.65 
0.30 
4.67 
0.50 
5.69 
13. 23 
L07 

9.77 
5.29 
6.94 

(') 
1.67 

0.77 
2.90 
6.24 
0.31 
2.20 
5.22 



2.87 
0.00 
2.86 
0.35 
3.80 
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4.66 
2.33 
2.14 
3.71 
5.42 
8.00 
2.81 
6.26 

U.68 
8.43 
3.30 
4.46 
4.11 
L70 
LOS 
5.23 

U.14 
L54 
6.40 
3.88 
0.00 
7.80 
2.23 
3.67 
8.34 

a 

4.01 

2.30 
6.70 
1.42 
4.84 
10.97 
1.66 
6.35 
L41 
3.18 
1.75 
2.91 
4.36 

(») 

L06 

L79 

2.65 

2.08 

4.55 

0.68 

L70 

0.00 

7.61 

L19 

LOS 

0.00 

2.74 

0.00 

0.62 

9.20 

3.44 

11.91 
5.31 

(') 

L99 

2.40 

0.44 

3.67 

3.31 

5.70 

7.40 

6.75 

L50 

3.31 

0.00 

1.56 

0.00 

1.80 
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2.50 
4.90 
0.64 
0.11 
5.91 
9.10 

0) 
4.62 

17.32 
8.64 
2.20 
2.80 
4.41 
2.32 
0.79 
5.68 

14.06 
0.54 
2.88 
L73 

(»> 
4.44 
2.55 
2.60 
2.62 
3.88 
5.72 

3.43 
n.23 

0) 

2.56 

4.08 

2.14 

2.46 

0.63 

6.17 

0.12 

4.77 

4.68 

0.32 

0.23 

3.12 

LOS 

2.74 

4.60 

2.10 

2.40 

0.00 

8.91 

0.58 

4.65 

(•) 
L05 

(») 
(») 
(») 
1.83 

14.42 
4.31 
5.43 
L02 
4.24 
0.49 
0.47 
3.06 
L80 
8.40 
3.82 
3.05 
4.75 

(») 
L51 

(•) 
4.49 
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5.70 
3.56 
5.70 
2.49 
3.91 
10.20 

(>) 
4.31 
8.91 
6.35 
2.20 
6.30 
1.09 
4.70 
6.05 
1.63 

1L43 
0.70 
2.01 
L37 
0.00 
6.09 
3.73 
3.30 
7.31 

14.22 
0.83 

L08 
4.21 

0) 

3.47 

6.54 

3.29 

2.33 

2.38 

2.44 

2.88 

4.35 

0.00 

2.62 

3.61 

2.71 
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5.00 

4.64 
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(») 
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1.51 
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2.27 
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3.05 
5.15 
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3.93 



o 



2.07 
3.02 
L15 
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LOO 
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1.40 
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3.35 
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8.15 
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(') 
L62 

2.33 

1L94 
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3.89 
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5.34 

2.47 

(') 

<») 

4.39 

4.70 

1.42 

2.37 
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0.92 
6.28 
0.89 
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1.32 

L80 

1.59 

L42 

0.63 

8.20 

0.06 

L85 

2.64 
0.83 
3.01 
L38 
1.90 
3.58 
LSI 



L70 
2.50 
1.25 
L85 
2.40 
0.10 
4.83 
0.53 
2.07 
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► 
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2.00 
5.22 
L37 

(•) 
3.49 
5.90 
5.32 
3.01 
L02 
4.37 
2.30 
3.71 

(') 
3.90 
L21 

(•) 
0.92 

(•) 

L30 

2.47 

(») 

(•) 
0.79 

2.65 

4.17 

{') 
^JSl 

5.25 

(») 

(») 

8.65 

2.8S 

3.13 

2.4H 

L36 

4.21 

0.76 

(») 

{}) 

0.95 

2.97 

4.66 



3.74 
7.80 
L60 

(') 
0.04 
0.18 
2.55 
4.20 
.0.45 
8.67 
0.29 
1.30 
3.04 
4.31 

9.04 
4.78 
3.85 
0.87 
4.49 
2.91 
L34 



5.70 
L80 
5.22 
6.46 
7.75 
L60 
LIS 
0.02 
5.65 



I 

% 

P 



(') 
4.75 

L22 

0.83 

LSI 

(») 
0.88 
2.11 
LOO 
LSO 

(») 
2.83 

(») 
3.40 
LOS 

(») 
L78 

(') 
1.39 

L45 

(') 

(') 

L13 

1.88 

3.14 

(») 
2.39 

L89 
3.28 

(') 
2.22 
3.25 
4.16 

(») 
0.84 
4.00 
L63 

(•) 

12.45 

0.71 

2.57 

4.51 



6.02 
2.81 
0.07 
15.80 
LOO 
0.22 
1.36 
2.42 
3.60 
6.38 
2.76 
0.51 
2.00 
2.97 

12.13 
L98 
L93 
1.18 
L61 
2.94 
0.80 



4.60 

(») 

2.42 

0.60 

2.10 

0.20 

L03 

L67 

4.21 



'3 




o 



45.30 
20.52 



46.09 



46.43 
64.67 
61.05 



20.74 
20.51 



66.52 

20'56 
33.05 



20.24 
84.61 
44.22 



43.47 



52. 18 
48.77 
43.30 

20!36 
46.67 



28.17 
42.17 



50.30 
47.79 
28.21 



15.31 

25.'28 
48.02 

»«•••• 

48.04 
17.88 
24.09 

3L54 



41.70 



3L73 
34.70 
28.33 



43.08 
16. 7L 
27.36 

46.98 



' Incomplete. 



Inappreoiable. 
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Monthly and anntial precipitation {in inches and hundredths), from reports made hy volun^ 
tary observers of the Signal Service, U, S, Army» etc. — Continaed. 



Stations. 



Paerto de Luna, N. Hex ...... 

Qnakerstowu, Pa 

QuitmaDJGra 

Kaleii^b, if. G.... 

Rappahannock, Ya 

Beceiring Keseryoir* D. G . . . . 

Reidavllle,l!r.C 

Richardton, Dak 

Richmond, Ky 

Rockford, 111 ................. 

Roseland, N. J 

Raeglee, Ohio 

Hacramento, Cal 

Salida,Golo 

Salinas, Kans 

Salinas Gity, Gal 

Salt Gay. B. W.I 

Sandwich, III 

Santa Barbara, Gal 

oObaniLOw, M . X .........••...• 

Silver Falls, Tex 

8nowville,Va 

Somerset, Mass 

South JSvanston, 111 

Sonthington, Goon 

South Orange, N.J 

Spartanburgh, S. G 

Spiceland, Ind 

Springfield. Mo 

Stateburgh, S. C 

Statesville, N. G 

Sterling, Kans 

Stookham, Nebr 

Strafford, Vt 

Sannian, Ind ................. 

Suaanville, Gal 

Syaamore^ll 

Tacoma,Wash 

Tallahassee, Fla 

Taunton, Mass 

Tecnmseb, Nebr 

Terre Haute, Ind 

Thomville, Mich 

Tiffin, Ohio 

Topeka,Kans 

Traverse Gitv, Mich 

Tremont, Neor 

Troy,Pa i 

Tucson, Ariz 

University of Virginia (Char- 
lottesville), Ya 

Upper Mont Glair, N. J 

Yarietv MiUs, Ya 

Yermillion, Dak 

Yevay, Ind 

Vineland,N.J 

Yolnntown, Gonn 

Wakefield, Kans 

Wake Fon»«t, N. G 

Wausan,Wls 

Wauseoo, Ohio 

Webster.Dak 

W«^ir's Bridge, N. H 

Weldon,N.G 

Wellington, Kaos 

WellsDorough, Pa 

Westborougu, Mass 

West Ghester. Pa 

Westerville, Ohio 

West Leavenworth, Kans 

West Milton, Ohio 

Westaioreland, Kans 

West Union, Iowa 

White Plains, N. 7 





S 



1.04 
3.68 
3.55 
2.40 



4.97 
1.75 
1.10 
4.53 
3.0U 
5.87 



2.00 
6.26 

(') 
2.02 
5.10 
1.94 

(•) 

5.12 

3.76 

(«) 

{') 

5.00 

3.33 

3.93 

5.50 

8.70 

3.75 

1.55 

2.48 

5.07 

1.45 

3.60 

4.60 

3.54 

4.09 

(') 

7.71 

4.45 

5.17 

2.00 

2.67 

2.72 

2.43 

1.85 

5.49 

2.17 

4.18 

1.61 

13.68 

(•) 
3.82 
1.37 
3.57 
4.27 
6.40 
0.55 
2.09 
3.08 
2.78 
1.24 
3.93 
2.88 
1.51 
12.17 
5.74 
5.9K 
3.16 
0.98 
4.00 
3.62 
3.51 
6.70 






0.71 
5.74 
2.10 
2.10 



3.20 
0.2i 
1.00 
5.62 
1.61 
3.40 



1.00 
0.35 
0.17 
0.04 
1.47 
l.HH 
0.77 
1.19 
7.08 

(•) 
1.60 

a 70 

2.25 
5.47 
4.60 
2.30 
1.01 
3.43 
1.46 
2.74 
11.50 
0.75 
2.70 
1.69 
0.62 
1.85 
2.29 
1.60 
8.85 

(») 

1.20 

1.09 

1.40 

0.42 

2.51 

0.46 

(») 
0.36 

3.06 

(») 
4.02 
0.50 
1.51 
5.94 
11. 2.^ 
0.76 
2.35 
1.09 
0.84 
1.93 
4.49 
2.1«> 
1.08 
0.95 
6.28 
6.22 
1.64 

(») 
1.00 

1.20 

0.88 

6.40 






0.81 
4.46 
9.10 
3.80 



4.58 
0.69 
1.00 
5.02 
8.68 
4.55 



2.00 
2.33 
0.17 
0.07 
2.16 

(') 
2.45 
2.03 
3.18 

(') 

(») 
4.09 
2.28 
3.35 
3.47 
7.70 
2.72 
1.60 
4.40 
4.91 
3.35 
2.00 
2.20 
2.80 
3.00 
3.85 
3.35 
9.79 
3.52 

i») 

3.67 

1.89 

2.16 

1.84 

4.60 

4.93 

(•) 
0.87 

5.65 

(») 

6.16 

2.40 

2.18 

3.81 

3.95 

0.80 

4.22 

1.79 

1.56 

2.02 

3.19 

4.01 

1.59 

8.25 

3.63 

4.87 

2.11 

0.34 

3.50 

3.50 

1.28 

2.65 



•c 

P« 



0.39 
2.64 
2.50 
4.80 



4.45 
1.62 
2.4C 
3.98 
3.76 
4.36 



2.20 
4.12 
3.74 
1.09 
3.83 
4.69 

(•) 

3.40 

4.21 

1.87 

8.90 

2.08 

2.16 

3.57 

8.00 

4.20 

2.20 

2.90 

1.41 

4.10 

4.50 

1.60 

2.60 

4.14 

1.15 

5.14 

3.67 

2.15 

2.14 

(•) 

2.44 

2.84 

2.32 

1.74 

2.48 

3.89 

2.12 

0.06 

3.11 

(•) 
3.15 
3.60 
2.55 
2.52 
2.52 
4.31 
3.28 
2.29 
3.19 
7.72 
1.5t 
2.06 
3.25 
10.77 
2.40 
3.80 
1.91 
1.01 
4.00 
5.75 
1.98 
3.64 



1^ 



0) 

6.66 

(*) 
1.70 



8.56 
6.57 

(•) 

4.96 

3.13 

4.93 

6.01 

3.15 

0.12 

0.16 

8.07 

0.20 

1.22 

3.06 

(>) 
3.13 

0.01 
4.30 
4.19 
8.05 
2.28 
4.78 
1.36 
3.60 
9.30 
3.13 
8.91 
1.00 
4.30 
2.90 
6.09 
1.12 
4.24 
1.84 
2.15 
4.26 

(») 
3.36 

3.45 

2.96 

3.00 

2.49 

3.41 

1.23 

0.00 

9.66 
6.20 
8.22 
2.23 
4.36 
4.85 
3.25 
3.07 
3.87 
0.95 
2.69 
6.22 
2.72 
2.M 
0.88 
1.51 
3.01 
7.00 
4.75 
10.80 
6.00 
5.78 
3.60 
4.52 







1.09 
5.06 

(•) 
4.80 




Ha 



6.07 
8.88 
2.80 

(») 

1.89 

2.74 

(') 
1.45 

(«) 

(') 

2.03 

0.00 

2.09 

1.28 

0.00 

3.72 

1.07 

0) 
L29 
1.30 
2.25 
2.50 
11.60 
6.01 

(») 

5.35 

6.26 

5.03 

3.55 

2.20 

6.68 

1.22 

2.27 

1.03 

7.75 

1.23 

(') 
2.36 
1.92 
1.61 
4.03 
0.97 
2.89 
2.97 
(0 

7.33 
5.17 
6.21 
2.55 
7.39 
2.28 
1.65 
4.12 

(») 
2.55 

2.01 
8.91 
2.38 
6.75 
7.71 
2.01 
1.63 
4.30 
2.11 
5.25 
8.00 
3.37 
1.77 
4.12 



(») 
4.86 

(') 
5.23 

7.10 

8.12 

4.06 

2.75 

(») 

0.81 

0.85 

3.16 

4.00 

0.00 

1.61 

5.0J 

(«) 
0.59 

2.03 

(») 
7.43 
3.06 
3.60 
2.04 
1.61 
3.80 
3.48 
5.45 
3.43 
1.75 
4.76 
5.46 
3.86 
2.40 
3.90 
3.86 
0.57 
0.67 
1.44 
14.30 
2.64 

(') 
1.87 

2.37 

1.07 

(•) 

0.85 

1.07 

6.28 

1.06 

8.34 
5.27 
4.91 

(') 
1.55 
6.47 
2.37 

Ot 
0) 
1.48 
0.31 
1.37 
4.47 
10.40 
5.65 
4.63 
3.38 
6.31 
1.33 
L60 
6.75 
0.87 
0.66 
4.22 



«D 




V) 
0) 

(') 

6.90 
1.44 
1.07 
1.11 
1.40 

0) 

6.85 

8.41 

1.79 

2.70 

0.00 

(») 

4.00 

0.00 

2.59 

3.01 

(•) 

.3.00 

3.43 

4.70 

3.53 

3.58 

2.35 

1.10 

7.69 

6.88 

(') 

2.12 

5.97 

4.77 

6.75 

3.20 

7.38 

O.OH 

4.20 

0.44 

7.75 

3.81 

1.01 

3.40 

3.25 

IM 

8.03 

4.20 

2.77 

1.82 

(») 

1.74 
2.59 
2.88 

(') 

3.18 

4.52 

(') 

(») 

2.69 

4.47 

4.86 

2.36 

3.54 

5.02 

2.96 

2.79 

4.41 

1.27 

2.51 

1.00 

7.75 

0.75 

(>) 
2.32 



I 



3.85 
1.17 

(») 

4.20 

2.64 

2.04 

0.13 

0) 

2.67 

2.25 

2.25 

1.27 

4.40 

0.00 

0.90 

1.03 

0.00 

(•) 
5.13 

(») 

1.03 

5.58 

(') 
2.00 

3.79 

(') 
1.00 
1.00 
2.47 

0) 
2.05 

1.08 
0.90 
1.85 
4.52 
1.52 

(') 

3.23 

2.12 

4.65 

2.62 

4.06 

5.90 

4.69 

4.01 

1.82 

7.61 

3.39 



2.47 

1.75 
1. 33 
1.42 

(•) 
1.47 
1.24 
2.10 

(') 
4.80 

3.23 
4.47 
1.71 
4,17 
1.75 
2.76 
4.11 
2.76 
1.10 
4.77 
2.90 
7.50 
2.75 

(») 
1.79 



J 
S 

O 



2.65 
0.30 
0.90 
1.00 
1.13 
0.55 
0.80 
0.78 
2.55 
4.03 
3.07 
0.80 
0.79 



2.03 
0.62 
3.02 
1.65 

(') 

4.15 

3.44 

1.12 

3.82 

1.46 

1.60 

2.40 

0.06 

1.00 

0.40 

2.02 

0.36 

2.00 

0.20 

2.08 

1.22 

1.32 

2.26 

P. 78 

3.66 

3.U 

2.65 

0.21 

1.61 

1.23 

(•) 
4.57 



0.31 

0.80 
3.40 
1.07 

(') 
0.91 
2.88 
1.60 

(') 

2.36 

3.21 

1.94 

1.77 

3.58 

2.38 

1.29 

1.88 

2.98 

3.06 

1.33 

3.10 

3.00 

1.62 

8.30 

2.49 









4.89 
1.90 
1.06 
3.08 
3.71 
1.26 
0.80 
4.84 
0.08 
1.61 
4.02 
4.60 
0.11 



0.07 
0.82 

(•) 

1.47 

0.87 

3.43 

0.03 

4.70 

4.49 

0.96 

3.98 

4.12 

4.50 

3.00 

1.80 

0.87 

5.01 

(') 
1.10 
4.97 
5.10 

(^) 

0.96 

1.59 

2.20 

3.95 

0.80 

3.42 

2.01 

3.47 

(') 
3.84 



0.45 

4.29 
3.38 
3.81 
2.50 
4.54 
3.80 
4.30 
1.06 
2.11 
2.32 
2.66 
4.33 
4.63 
2.21 
0.10 
6.50 
4.82 
4.48 
3.22 
3.00 
6.00 
0.56 
1.36 
0) 



2.43 

2.65 

2.00 

2.45 

(») 

(») 

0.90 

8.80 

1.13 

1.65 

3.22 



2.13 



1.05 
0.72 
1.84 
1.30 
0.86 
4.43 
(«) 
(») 
5.54 
1.94 
3.89 
3.55 
4.55 
(») 

2.56 
3.08 

(') 
0.41 
2.07 
2.70 
2.23 
1.54 
11.09 
4.85 
3.74 
2.00 

(') 
3.12 

3.08 

(») 
3.16 



0) 

2.19 
L62 
3.06 

2.'89 
3.76 
6.15 
1.20 
3.63 
0.43 
3.07 

a.. 8Z 

4.26 
3.76 
0.08 
1.50 
4.06 
4.88 
1.95 
2.10 
3.60 

(») 

0.57 

2.19 



••a 



s 

•«1 



■ ■ • p » • 

89.90 



81.24 
44.16 



21.51 
14.92 



48.65 



46.86 
27.71 

* • • M * • 

89.50 
59.11 



32.61 
63.85 



28.51 
37.80 
46.72 



40.35 
64.30 
45.06 



80.96 
27.67 



42.77 



61.60 



48.73 

36.10 
46.34 



26.89 
30.38 
41.90 
42.90 
45.49 
28.88 
57.07 
45.10 
53.27 
30.79 

ii.'oo 



> No record. 



' Inappreciable. 



•J 
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EEPORT OP THE CHIEF SIGNAL OFFICER, 



Monthly and annual preeipitaUon (in inches and hundredths), from reports made by volai^ 
tary ohserters of the Signal Service, U. S. Army, etc — Continaed^ 



Stations. 



WtlkesBarre, Pa... 
Williamstowu, Mass 

Windsor, III 

Wolfsboron^h. N. H 
Woodstock, Md .... 
Woodstock, N.H... 
Worcester, Mass . . . 
Wyandotte, Kslub . . 

W'ysox, Pa 

Wytheville, Va 

Tates Center, Kans 
Tellow SpringH, Ohio 
Zionvil]e,Pa 



• 


i- 












1 

2.52 


1 


• 

< 


i 


a 
2.9S 


4.26 


4.10 


2.19 


7.04 


3.92 


2.61 


5.01 


L56 


4.77 


2.72 


4.32 


1.22 


2.60 


2.17 


5.53 


6.50 


4.9i» 


5.44 


2.28 


2.20 


3.18 


2.70 


6.45 


4.79 


5.74 


2.17 


7.36 


4.51 


4.71 


4.19 


4.13 


1.55 


3.48 


2.30 


6.52 


6.32 


3.57 


2.26 


(•) 


2.1.^ 


1.32 


0.67 


1.81 


1.80 


4.84 


4.20 


3.54 


0.93 


2.82 


2. 88 


2.57 


2.60] 


3.8» 


1.50 


5.31 


6.75 


(') 


4. 59! 


1.64 


1.62 


L83 


1.70 


2.87 


3.11 


3.67 


2.36 


1.94 


3.98 


6.27 


4.54 


(') 


6.00 


7.00 


1.13 


5.01 


4.58 






3.75 

4.20 

L51 

3.21 

5.97; 

3.45, 

3.93 

0.13 

5.02 

6.65 

3.99 

2.81 

4.28 



& 

d 



0) 

1.56 

3. OK 

3.19 

2.21 

3.87 

3.81 

1.30 

1.43 

4.78 

3.57 

4.67 

0.54 



I 

a 
I 



4.77 

4.31 
3.82 
4.63 
1.61 
4.07 
3.53 
2.50 
4.25 
0.48 
3.85 
5.09 
1.26 



M 

o 



(») 

2.60 

1.04 

3.58 

1.00 

3.01 

2.75 

1.4.5 

2.21 

0.871 

1.16 

1.46 

2.71 



a 



5.80 

5.80 

2.37 

&10 

3.50 

6.13! 

5.10| 

1.26' 

6.12 

4.66 

1.54 

3.11 

6.08 



a 



2.27 
4.04 
1.85 
5.00 
2.11 
4.25 
4.24 
1.18 
1.0K 
3.35 
0.49 
2.71 
1.24 






43.10 
36.10 
45l50 
47.35 
45.14 

» • « w a • 

22.46 
35.47 



27.37 
42.61 



*■ Ho i-econL 
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APPENDIX No. 29. 

Monthly and annual precipitation (in inches and hundredths) at military post hospitals for 

the year ending December 'Si, 1886. 



Stations. 



Abnibam Lincoln, Fort, Dak . . 

A Icatraz iHlaud, Cal 

Aij^el Itilanil, Cal 

AHHinaboiue, Fort, Mont 

J<a.y ai-d, Fort, H . Mex 

iiuiiivia Barracks, Cal 

Bitl well. Fort, Cal 

Boi86 City, Llaho 

Bi-acly, Fort, Mich 

Bridgor, Fort, Wyo 

Clark, Fort, Tex 

Colunjbua, Fort(N.\r. H.),N.Y. 

Concho, Fort, Tex 

CcBur d' Aleue, Fort, Idaho 

David's island (N. Y. U.), N.Y. 

Ellis, Fort, Mont 

Fred Steele, Fort, Wyo 

Gaston, Foi*t, Cal 

G ibson, Fort, Ind. T 

Ilulleck, Fortj Nev 

Hays, Fort, Kans 

II uach uca, Furt, Ariz 

Keugh, Fort, Mont 

Klamath, Fort, Oregon 

Laramie, Fort, Wyo 

Lewis, Fort, Colo 

J^owell, Fort, Ariz .*. . 

Madison Barracks, N. Y 

Mason, Fort, Cal 

McDermitt, Foit, Nev 

M cDo well. Fort, A riz 

McUenry, Fort, Md 

Mrlntosh, Fort, Tex • 

McKiuney, Fort, Wyo 

Meade, Fort, Dak 

Missoula, Fort, Mont 

Monroe, Fort, Va .' 

Mount Yernon Barracks, Ala . 

Mojave, Fort, A riz • — 

Niagara, Fort, N.Y 

Niol>rara, Fort, Nebr 

l*embina, Fort, Dak 

Plattsburgh Barracks, N. Y . . . 
Presidio of San Francisco, Cal. 

Randall, Forr, Dak 

Keno, Fort, Ind. T 

Kiley, Fort, Kans 

Kinggold, Fort, Tex 

Kobiiison, Fort, Nebr......... 

Saint Augustine, l«la 

Seldou, hovt, N. Mex 

Shaw, Fort, Mont ....* 

Sidney, Foi-tj Nebr 

Sisseton, Fort, Dak 

Snelling, Fort, Minn 

Spokane, Fort, Wash 

Sully, Fort, Dak 

Supply Fort, Ind.T 

Totten, Fort, Dak 

Townsend, Fort, Wash 

Union Fort, N.Mex 



0.94 
7. OU 
7.17 
0.12 

Lo:> 

5.08 
5. 01 
2.53 
4.04 
4.19 
0.12 
4.39 
0.15 
3.t)3 
4.93 
0.88 
0.28 
15. 02 

1.91 
1. .02 
1.18 
0..'>0 
3.62 

(») 
3.91 

(•) 
2.62 
4.68 
L59 
3.20 
4.58 
0.30 
LOO 
0.32 
1. 02 
L92 
7.12 
1.50 
L24 
LU8 
2.25 
L15 
6.77 
0.41 

(') 

0.58 

0.34 

0.67 

4.30 

('} 
0. 85 
1.30 
0. CO 
L98 
1.32 
0.11 
0.76 
0.80 
L86 
0.98 



es 

a 

el 



e 



0.70 
0.15 
0.12 
0.30 
1.07 
0.07 
L22 
0.30 
4.04 
0.60 
1.2U 

(') 
0.80 

0.80 
3.20 
1. J6 
0.24 
5. 20 

6.56 
0.44 
L04 
0.50 
1.86 
0.07 
1.45 

(») 
2.12 

(») 

0.40 

1.54 

3.28 

0.79 

0.40 

0.67 

0.49 

3.30 

2.37 

0.36 

L58 

0.84 

4.59 

1.22 

0.10 

0.32 

L25 

0) 

L58 

0.57 

3.32 

0.10 

L04 

0.13 

65 

0.40 

0.28 

0.17 

0.40 

0.07 

0.37 

(«) 



.a 



0.88 
L52 
L75 
1.18 
0.18 
2.28 
0.78 
0.83 
1.78 
L18 
L7U 
3.33 

(») 

2.16 

2.33 

L08 

0.62 

2.38 

LIO 

2.39 

0.20 

0.68 

L54 

0.36 

0.88 

L12 

2.72 

L74 

0.50 

L12 

4.80 

L26 

0.30 

0) 
0.37 

L35 
7.59 
0.92 
L99 
L72 
0.35 
L42 
L92 
L50 
0.00 
L05 
0.12 
1.74 
7.61 
0.00 
0. 55 
0.59 
0.55 
0.95 

(») 

0.80 

0.34 

0. 73 

0.54 

0.50 






1.44 

4.20 
5.43 
L83 

(') 
4.76 
2.20 
L5y 
2.04 
L34 
0.45 
3.48 
0.48 
1.50 
L75 
3.78 
L08 
9.23 

i.'is 

3.16 

(*) 

0.26 

2.03 

0.47 

2.74 

0.14 

L84 

5.08 

2.02 

0.20 

2.68 

L50 

L05 

2.17 

L04 

2. 22 

7.11 

0.84 

L56 

2.21 

2.85 

2.06 

4.86 

3.39 

2.80 

2.68 

(») 
0.47 

3.79 

(>) 

2.30 

0.64 

3.06 

4.80 

0.08 

2.32 

L73 

1.03 

L62 

3.22 



as 



L70 
0.25 
0.35 
0.5* 

(*) 
0.14 
L44 
0.54 
L92 
2.00 

(•> 
5.08 

1.52 
1.^9 
4.15 
L45 

(') 

(') 

0.55 

0.29 

L80 

0.00 

5.62 

0.90 

0.14 

0.72 

0.00 

2.16 

O.'JO 

0.10 

O.OU 

6.»6 

0.95 

(') 

0.57 

0.51 

4. 23 

2.53 

0.00 

L14 

L14 

L55 

L48 

0.20 

2.62 

0.31 

3.10 

0.94 

L24 

1.83 

0.00 

0.63 

1. 52 

1.64 

J. 06 

0.94 

1.01 

0.06 

2.87 

0.76 

0.13 



9 

c 
9 



2.20 

0.0»» 

0. 00 

0. h'« 

L16 

0.00 

0.78 

0.32 

3.12 

0.30 

(•) 

3.24 

L60 

L5I 

2.82 

2.83 

0.04 

0.00 

3.00 

0.38 

3.60 

O.OO 

2.28 

Lll 

0.91 

0.32 

0.00 

L08 

0.00 

0.82 

0.00 

6.08 

4.64 

L55 

0.90 

L58 

7.2o 

7.41 

0.00 

L67 

2.04 

3.60 

4.72 

0.00 

2.02 

2.86 

2.98 

2.08 

L91 

4.67 

0.62 

L64 

0.52 

2.72 

4.52 

0.46 

4.29 

3.54 

3.14 

0.24 

L66 



i^4 

"3 

•-3 



L40 
0.15 
0. 24 
0. 20 
L16 
0.01 
0.41 
0.04 
1.50 
0. OU 

o.o:i 

2.96 
0.36 

(») 

3.06 

L18 

0.42 

0.35 

3.25 

0.80 

6.66 

L4I 

0.20 

1.06 

L19 

(') 

C) 

2.38 

0.08 

0.80 

0.10 

9.08 

L51 

L70 

3.38 

0.60 

2.64 

6.50 

0.00 

LOO 

L32 

3.30 

3.77 

0.20 

0.24 

0.82 

2.40 

L27 

0.74 

6.87 

(') 

0.82 

L64 

L23 

2.44 

0.00 

1.75 

0.98 

0.98 

0.37 

L18 



CO 



d 



LOO 
0.00 
0. Oil 
0.17 
L90 
0.00 
0.04 

(') 
1.42 



L76 
LOO 
3.74 
0.04 
L27 
LOl 

6.00 
3. 00 
0.24 
2.41 
4.24 
0. 32 
0.02 
L06 
3.99 
L24 
3.92 
0.00 
2.06 
2.04 
3.74 
2.70 
0.40 
L50 
0.30 
6.33 
6.90 

(») 

1.57 

1.32 

0.25 

3.97 

0.00 

4.25 

0.34 

L38 

0.38 

0.90 

6.70 

L05 

0.28 

1.04 

LOU 

3.13 

(«) 

L15 

0.92 

0.89 

0.23 

8.04 



.A 

a 

■4.* 
P* 

it 



0.38 

0.02 

0.00 

0.99 

2.93 

(•) 

(») 

0.00 

3.26 



L81 
0.76 
0.70 
L84 



0.00 
3.75 
0.20 
3.06 
L46 
0.34 
0.00 
0.30 
L62 
1.04 

(') 
0.00 

(») 
(') 

1.22 
4.40 
0.70 
0.4U 
L08 

(») 
0.76 

(•) 

(') 

L28 

3.90 

2.36 

(») 

4.05 

1.241 

0.32 

6.82 

0.80 

3.63 

3.25 

1.10 

0.60 

0.7X 

3.16 

0.28 

0.50 

0.20 

O.&l 

0.28 

3.94 





%u 




V 


1: 


»a 


.a 


s 


^ 


> 


u 








'A 



0.80 
L30 
L40 
0.11 
LOO 
L46 
1.93 
0.42 
5.60 



1.35 
5.38 
2.18 



3.36 
2.75 
2.36 
L44 
0.84 
1.36 
0.97 
0.04 
2.02 
0.12 
2.10 
L20 
LOO 
0.30 
L42 

0) 

1.80 

0.40 

0.58 

2.20 

0.00 

0.00 

0.77 

0.26 

1.10 

0.76 

0.44 

0.91 

417 

L74 

(») 
0.31 
10.30 
2.27 
0.94 
0.40 
1.00 
0.80 
0.58 
0.45 
1.32 
L38 
2.61 
0.90 



0.40 
1.02 
0.73 

0.00 
0.36 
0.47 
0.36 
L44 



4.04 
0.00 
L52 



L27 
0.50 



0.68 

(«) 
0.40 

0.27 
0.55 
L74 
0.12 
3.00 
0.72 
0.76 
0.39 
2.20 

(*) 
0.45 
1.60 
0.50 
1. 55 
7.03 
0.2»» 
2.44 
0.60 
3. to 
2.30 
0.48 
L04 
0.00 
0.80 
0.48 
1.12 
0.35 
0.60 



0.16 
0.96 
1.82 
0.06 
L72 
0.10 
0.65 
1.28 
0.35 



* Inappreciable. 



(4 

B 

Q 



1.20 
1.85 
2.00 

6.06 
1. 42, 
3.92 
2.28 
L04 



a 
a 



13.94 
17.46 
19.28 



2.05 



15.81 
0.04 



0.68 
0.20 
0.34 
2.07 
0.32 
0.26 



L88 
L36 
2.52 
0.30 
L29 
0.00 
0.15 
0.72 
LOO 
5.85 
L42 

i.oo 

0.80 
1.70 
0. 17 
1.18 
0.95 
0.00 
0.62 

(') 
Lll 
3.93 
0.00 



16.48 

19.10 

9.21 

3L29 



2L36 



27.84 
11 47 
12. 80 
15.45 



19.65 



15.06 

13.56 

9.10 

47.23 



0.33 
0.32 
0.98 
1.92 
0.74 
0.00 
0.49 
5.10 
0,45 



10.87 
66.74 



15.11 
29.24 
25.38 
16.15 
2L70 



14.01 
1L08 
57.30 



8.87 
15.11 
26.04 

15.07 
10.35 
14.47 
15.26 
2L41 
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Stations. 


1 

0.04 
6.80 
2.52 
0.26 


• 

1 

0.06 

(>) 

0.10 

4.24 

0.04 

0.2*2 


« 

1.20 

C) 
2.05 
8.98 
0.82 
0.68 


i 

<») 

0.02 
3.13 
8.70 
1.08 
2.80 


1 

0.00 
0.48 
1.00 
4.16 
0.24 
1.02 


■ 

9 

1 

0.02 
0.56 
2.46 
3.60 
0.84 
2.20 


0.14 
0.02 
1.26 
4.40 
0.42 
2.64 


1 


1 


1 


1 

o 


1 


•a 

i 


Verde. ForL Aria 




Walla Walla. Wash 


0.16 
0.00 
4.60 
2.06 
3.21 


0.09 
0.17 
1.70 
1.06 
0.72 


1.88 

(»)• 
2.10 
1.50 
0.70 


0.67 
2.20 
4.30 
0.46 
0.58 


7.86 
0.27 
8.00 
0.10 
1.60 




Washnkie. Fort. W vo 




West Point. N.Y 

Winftata, Fort, N. Hex 

Yates, Fort, Dak 


46.68 
12.44 
17.88 


> No reooid- 










* Inappreciable 
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APPENDIX No. 30. 

Precipitatian (in inches and hundredths) at th£ cotton-region stations of the Signal Service, 
United States Army, for the months April to October , 1886| inclusive. 



Districta and Btatlons. 



Atlanta, Ga.: 

Anderson, S.C 

Atlanta, Ga 

Gactersville, Ga 

ColumbaB, Ga 

Gainesville, Ga 

Greenville, 8. C 

Gritlin, Ga 

Macon, Ga 

Newnan, Ga 

Spartanbnrgh, S. C 

ToGCOA, Ga 

West Point, Ga 

Angiuta, Qa. : 

Allendale, S. .......••••...••••« 

Athens, Ga 

Angosta, Ga 

Batesbnrgh, S. G 

BlaokvUle, 8.0 

CamakfGa 

Chester, S.0 

Colombia, S. G 

Greenwood, 8.G 

Union Point, Ga 

Washington, Ga 

WaynesDoroagb, Ga 

Charleston, S. C. : 

BranohviUe, S.G. >•>••.. ..>.••••« 

Charleston, S.C 

Hardeeville, S.C 

Jaoksonboroagh, S.C 

Kingstree, S.0 

Saint George's, S.C 

Saint Matthew's, S.C 

Yemassee 

Galveston, Tex.: 

Austin, Tex 

Beltota, Tex 

Brenham, Tex , 

Columbia, Tex 

Corsioana, Tex 

Caere, Tex 

Dallas, Tex 

Galveston, Tex 

Hearne, Tex 

Honston, Tex 

Hontsville, Tex 

Lonjgview, Tex 

Loling, Tex 

Oranse, Tex 

Soar Lake, Tex 

Tyler, Tex 

Waco, Tex 

Weatherford, Tex 

Weimar, Tex 

Little Book, Ark. : 

Arkansas City, Ark 

Brinkley, Ark 

Devall's Blaff, Ark 

Forest City, Ark 

1 For 21 days, 
s For 20 days. 
*For22days. 
^Foriedays. 

8930— sja 87 29 



• 








00 


i 

a 


rt 

u 


>> 


• 

a 


• 


& 


9 




^ 


-a 


< 




I]. 94 


10.39 


8.63 


6.51 


6.61 


1.27 


a. 44 


6.21 


8.66 


2.10 


2.36 


0.58 


12.21 


4.91 


10.47 


4.84 


3.88 


2.02 


'2.04 


2.12 


8.48 


6.54 


6.49 


0.74 


12.03 


7.26 


4.63 


1.91 


2.87 


1.08 


U.35 


a 36 


10.99 


6.06 


7.88 


1.73 


10,68 


5.36 


7.06 


3.04 


2.82 


0.98 


»1.8l 


2.03 


6.51 


8.73 


2.36 


0.32 


10.68 


6.10 


9.99 


3.&3 


3.05 


1.90 


»2.08 


11.99 


11.66 


10.10 


6.07 


1.69 


12.84 


7.62 


6.56 


6.08 


7.20 


1.04 


il.9« 


3.75 


9.23 


1.86 


4.28 


0.42 


13.31 


4.32 


7.89 


5.82 


8.36 


3.03 


10.12 


7.44 


8.48 


4.19 


8.26 


0.89 


10.90 


6.29 


9.14 


7.83 


2.48 


0.65 


11.10 


6.13 


6.06 


4.80 


2.62 


2.50 


10.94 


4.69 


9.36 


7.26 


3.94 


2.91 


10.66 


4.39 


6.12' 


4.90 


4.64 


1.40 


»1.46 


7.08 


13.62 


5.11 


4.24 


0.26 


11.62 


9.41 


6.26 


6.23 


3.87 


2.98 


12.01 


8.28 


7.32 


6.24 


4.58 


1.66 


10.66 


(1.46 


7.60 


5.29 


4.07 


0.95 


10.48 


6.23 


6.51 


3.61 


7.60 


1.48 


1L07 


2.29 


10.07 


6.07 


6.01 


4.67 


10.76 


3.03 


10.90 


6. 86 


4.48 


2.04 


10.96 


0.88 


8.27 


6.79 


3.28 


3.03 


11.72 


1.98 


9.23 


7.40 


3.66 


0.63 


11.50 


1.07 


•10. 70 


3.86 


2.60 


2.10 


«1.10 


2.00 


10.16 


8.70 


4.23 


1.07 


1L03 


3.60 


7.19 


6.15 


6.77 


2.46 


»1.16 


*1.17 


9.49 


6.21 


3.36 


Lll 


12.00 


1.33 


14.49 


4.^2 


(•) 


3.75 


13.22 


0.00 


1.28 


2.35 


3.34 


6.03 


14.00 


0.00 


1.60 


2.00 


3.26 


4.89 


13.10 


(») 


2.46 


2.70 


4.19 


7.27 


11.69 


0.00 


1.33 


1.83 


3.79 


16.86 


12.18 


0.00 


2.20 


3.61 


0.30 


2.60 


11.86 


0.92 


0.77 


2.17 


L66 


4.63 


11.47 


0.02 


1.46 


1.37 


4.66 


6.29 


■2.06 


0.03 


6.19 


1.20 


2.15 


13.30 


14.66 


0.00 


0.46 


2.16 


1.72 


6.50 


14. 08 


0.05 


6.84 


1.37 


3.59 


12.83 


«3.62 


0.60 


3.36 


1.13 


2.18 


3.37 


14.19 


0.00 


1.99 


2.66 


1.16 


4.90 


(') 


0.00 


0.06 


1.96 


6.30 


6.26 


(') 


0.03 


0.48 


0.02 


0.00 


2.64 


•6.41 


0.01 


.5.60 


0.13 


1.39 


8.93 
4.76 


10.90 


0.60 


0.76 


2.46 


0.50 


D 


0.00 


2.30 


0.70 


0.95 


5.65 


(•) {') 


0.00 


1.07 


0.97 


1.47 


3.83 


14.51 


0.00 


1.62 


0.67 


3.79 


5.85 


n 


0.55 


6.13 


4.95 


4.49 


5.26 


(•) 


0.73 


6.61 


6.24 


1.92 


3.49 


(•) 


1.22 


6.14 


4.22 


7.66 


4.18 


(•) 


1.64 


6.12 


1.77 


1.92 


3.23 



■§ 

O 



0.00 
0.03 
0.40 
0.26 
0.06 
0.00 
0.05 
0.22 
0.00 
0.00 
0.06 
0.00 

0.00 
0.00 
14 
0.14 
0.81 
0.10 
0.80 
0.19 
U.OO 

a59 

0.22 
0.00 

1.80 
0.01 
0.6R 
0.70 
0.60 
1.02 
0.71 
0.02 

0.68 
0.94 
0.96 
0.00 

0.00 
1.70 
1.93 
2.00 
0.67 
0.00 
2.11 
1.00 
0.00 
9.45 
0.10 
0.60 
0.21 
0.78 

in.97 
0.80 
0.07 
0.52 



• Inappreciable. 

• No record. 
'Incomplete. 



•For 17 days. 

• For 19 days. 

"For 24 days. 
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Precipitation at the ootUm-region atatiana of the Signal Service^ eio.— Continued. 



Districts and stations. 




Little Kock, Ark. — Continued 

Helena, Ark 

KenBett, Ark 

Little Kook, Ark 

Mai^nolia, Ark 

Malvern, Ark 

MontioeUo, Ark 

Newport, Ark 

Paris, Tex 

Pine Bluff, Ark 

Prescott, Ark 

RuAsellville, Ark 

Texarkana, Ark 

Memphis, Tenn. : 

Arlington, Tenn 

Batesville, Miss 

Bolivar, Tenn 

Brownsville, Tenn 

Corinth, Mihs 

Covington, Tenn 

Decatur, Ala 

Dyersburgh, Tenn 

Grand Junction, Tenn ... 

Grenada, Miss 

Uemando, Miss 

Holly Springs, Miss 

Memphis, Tenn 

Milan, Tenn 

Oxford, Miss 

Paris, Tenn 

Scottsborongh, Ala . « 

Tuscumbia, Ala 

Mobile, Ala. : 

Aberdeen, Miss 

Columbus, Miss 

Evergreen, Ala 

Livingston, Ala 

Macon, Miss 

Meridian, Miss 

Mobile, Ala 

Okolona, Miss. 

Waynesborongh, Miss 

Montgomery, Ala. : 

Birmingham, Ala 

Calera, Ala 

Eufaula, Ala 

Fort Deposit, Ala 

Greenville, Ala .%. 

Marion, Ala 

Montgomery, Ala 

Opelika, Ala 

Pine Apple, Ala 

Selma, Ala 

!New Orleans, La. : 

Alexandria, La 

Amite City, La 

Brookhaven, M iss 

Cheney ville, La 

Coushatta Chute, La 

Hazlehurst, Miss 

La Fayette, La 

Minden, La 

Natchez, Miss 

Natchitoches, La 

New Orleans, La 

Opelousas, La 

Port Gibson, Miss 

Savannah, Ga. : 

Albany, Ga 

Allapaha, Ga 

Bainoridge, Ga 

Eastman, Ga , 

Fomandiua, Fla , 

I No record, 
s For 16 days. 

»for»4»y9, 



(•) 

0) 

»2. 37 

(') 
(') 
(') 
(') 
(') 
(•) 
(') 
(') 
(') 

30. 22 
»6.05 
•3.05 
•5.37 
»U.27 
32.22 
»1.6l 
»2.66 
■3.90 
•6.07 
■2.33 
»6.21 
«2.06 
»3.72 
»«.37 
83.47 
»1.69 
32.37 

34.30 
34.47 
33.55 

(') 

*6.03 
34.53 
34.09 
•5. 3U 
39.67 

32.36 
31.84 
31.72 
»5.31 
35.67 
34.60 
36.27 
32.20 
38.20 
{') 

38.61 
39. 03 

311.23 
37.88 
33.52 
38.32 

3J0.0O 
34.79 

312. 01 
36.49 
33.71 
«4.46 
■9.75 

3L49 
•2.30 
32.41 
»3.53 
(*) 



2.00 
•''0.04 

1.13 

0.12 
<0.70 

0.43 

(*) 

•0.00 
0.33 

(») 

0.38 

0.00 

0.51 
1.79 
7.40 
8.52 
0.04 
7.05 
3.95 
5.41 
2.68 
1.32 
2.96 
5.09 
2.11 
3.29 
4.16 
2.69 
5.99 
4.67 

2.40 
4.39 
1.6:^ 
9.55 
1.84 
1.80 
1.27 
1.41 
2.82 

2.80 
5.50 
3.53 
1.95 
L86 
3.45 
2.95 
5.82 
2.79 
2.90 

0.28 
2. 51 
3.52 
0.15 
0.00 
0.22 
2.42 
0.00 
0.97 
0.00 
3.02 
0.94 
1.41 

3.52 
4.07 
n.69 
L14 
0.57 









i 








US 


1 


• 
1.1 




• 

d 


• 

-3 




5 


1 


•^ 


Ha 


< 


OQ 





5.60 


1.80 


L50 


7.00 


0.38 


0.81 


4.48 


2.51 


3.20 


0.8U 


9.28 


2.40 


5.31 


6.24 


L07 


9.96 


2.00 


0.08 


6.93 


1.25 


7.40 


4.94 


2.00 


7.00 


O.iM) 


4.6.=i 


0.43 


1.07 


4.65 


1.97 


5.23 


1.30 


1.27 


2.37 


0.06 


5.27 


2. 92 


1.04 


6.36 


0.82 


3.70 


0.00 


0.00 


9.66* 


o.5:» 


(*) 


0. 29 


0.45 


4.37 


1.10 


6.82 


5.09 


1.89 


5.15 


0.91 


5.41 


0.85 


0.00 


8.65 


4.53 


0.73 


0.39 


0.54 


0.72 


0.00 


6.35 


2.03 


2.76 


5.23 


0.87 


8.48 


3.11 


3.78 


4.54 


0.OU 


9.'35 


3.16 


6.39 


3.59 


0.71 


0.59 


(*) 


0.31 


0.35 


O.OG 


5. 32 


2.39 


4.99 


2.90 


0.75 


5.78 


1.43 


1.54 


3.78 


0.15 


5.06 


1.76 


3.31 


2.51 


0.92 


10.48 


2.39 


5.21 


3.99 


1.07 


6.24 


4.07 


2.14 


4.22 


1.47 


11.51 


1.80 


5.54 


6.40 


0.72 


11.85 


3.21 


5.00 


4.07 


1.75 


8.00 


5.52 


6.49 


6.20 


0.59 


4.80 


2.04 


3.27 


4.51 


0.62 


9.41 


2.83 


4.63 


.5.03 


1.35 


7.08 


0.18 


4.66 


L47 


0.57 


5.38 


2.15 


3.96 


1.85 


0.00 


8.99 


1.13 


3.61 


6.26 


(-) 


13.50 


1.69 


6.29 


2.48 


0.12 


10.50 


2.20 


4.64 


1.43 


0.10 


8.41 


7.76 


3.15 


1.10 


0.00 


6.14 


3.55 


2.30 


0.40 


0.85 


7.67 


2.80 


3.47 


1.10 


0.25 


5.50 


0.20 


0.60 


1.30 


• 0.06 


5.94 


e.59 


3.55 


2.69 


0.13 


11.71 


2.90 


3.43 


4.60 


0.36 


8.76 


3.07 


3.57 


L18 


0.60 


6.02 


2.25 


4.43 


0.44 


(•) 


7.22 


2.42 


6.32 


(') 


(') 


5.84 


5.17 


5.65 


0.78 


0.00 


5.61 


6.49 


3.46 


0.3S 


0.02 


10.08 


3.51 


2.22 


0.95 


0.00 


4.33 


4.95 


4.42 


0.30 


0.86 


8.61 


3.37 


6.37 


L12 


0.03 


10.73 


5.13 


4.61 


0.53 


0.00 


6.62 


6.37 


2.66 


0.21 


0.00 


6.11 


7.37 


6.54 


0.42 


0.42 


36.91 


.'i.02 


2.04 


8.56 


2..'»7 


9.12 


8. 22 


3.70 


2.19 


0.80 


11.34 


4.46 


6.29 


1.97 


O.Ol 


26.59 


5.25 


2.53 


2.77 


C) 


6.58 


3.91 


3. 35 


8.34 


2.03 


0.6t 


0.10 


3.12 


0.38 


0.03 


6.53 


4.81 


2.59 


4.41 


2.41 


6.27 


3. 95 


1.12 


3.57 


1.96 


8.19 


4.57 


8.15 


' 5.80 


0.75 


11.58 


3.02 


1.67 


5.07 


2.26 


9.35 


4.35 


2.40 


4.09 


0.22 


10.00 


5.67 


0.38 


4.90 


3.53 


9.56 


3.71 


0.71 


2.87 


0.04 


4.94 


4.29 


4.59 


0.07 


0.38 


10.93 


7.16 


3.27 


1.55 


0.57 


10. €8 


9.94 


3.81 


1.90 


L05 


7.34 


8.73 


1.27 


1.04 


0.00 


3.68 


6.72 


4.50 


(«) 


2.20 



* For 20 days. 
•Jncomplot©, 



' Inappreciable. 
'irpr24da79, 
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Preoipitation at the cottonregion stations of the Signal Servioet etc, — Continued. 



Diatricts and stations. 



Savannab, Ga. — Continued. 

Fort Gaines, Ga 

Jessnp, Ga 

Live Oak, Fla 

Minen,Ga 

Qaitman, Ga 

Savannah, Ga 

Smithville, Ga 

ThoniasviUe, Ga 

Waldo, Fla 

"Way Cross, Ga 

Yicksbur^, Miss. : 

Edwards, Miss 

Jackson, Miss 

Lake, Miss 

Monroe, La '. 

Vieksburg, Miss 

Wilmington, N. C. : 

Cheraw, S.C 

Florence, S.C 

Goldsboroagh, K. C .... 

Lumberton, K.C 

New Berne, N.C 

Raleigk, N.C 

Salisbury, N. C 

Wadesbornueh, N. C . . . 

Weldon.N.C 

Wilmington, N. C 



=2 






'3.72 


3.08 


»1. 15 


3.44 


»1.87 


4.90 


»1. 14 


2.32 


11.53 


4.24 


U.68 


4.35 


>2.56 


3.83 


'2.31 


2.65 


'0.20 


1.41 


'1.75 


3.88 


'8.38 


2.76 


»7.84 


2.75 


•7.08 


2.25 


'0.02 


0.08 


•0.54 


1.52 


•K08 


3.26 


'l.Ori 


4.93 


'2.54 


4.63 


n.bi 


3. 26 


M.27 


2.54 


'2. 43 


3. 35 


'2.15 


13.06 


'0.30 


4.17 


•1.16 


2.48 


'1.54 


1.6i 






6.20 
11.58 
7.09 
11.60 
6.31 
6.21 
9.23 
7.76 
8.54 
8.91 

8.69 
6.63 
7.53 
8.25 
9.63 

9.73 
9. 82 
4.75 
10.51 
4. 25 
5. 09 
6.51 
8.21 
6.90 
8.83 



B 

Ha 



4.93 
9.71 
7.52 
6.11 
8.07 
7.38 
6.99 
12.71 
14.64 
4.31 

3.70 
2.32 
5.20 
3.21 
1.58 

4.20 
4.70 
6. 91 
7.09 
6.66 
5.63 
8.57 
4.60 
15. 33 
21.10 



• 



5.68 
9.97 
a93 
3.31 
4.26 
7.34 
3.34 
6.05 
4.68 
5.69 

1.92 
2.(K) 
2.28 
2.86 
2.42 

8.23 
5.89 
14. 25 
8.18 
8.06 
8.19 
6.76 
6.16 
5.29 
4.35 



I 

Pi 



0.20 
1.71 
8.43 
1.42 
1.63 
J. 64 
0.74 
3.64 
»J.76 
5.17 

6.19 
3.43 
2.85 
6.18 
5.13 

1.65 
5.94 
3.35 
3.24 
3.38 
4.15 
0.92 
0.17 
1.80 
1.30 



O 



0.20 
1.65 
0.24 
0.03 
1.14 
0.80 
0.40 
1.55 
2.37 
L22 

0.29 
0.07 
0.99 
2.61 
0.64 

0.81 
0.60 
0. 35 
0.20 
0.34 
L73 
0.61 
0.22 
2.00 
0.45 



^ For 21 days. 



«For20diys. 



'For 24 days. 
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APPENDIX No. 31. 

Mean relative kumidUif at statunu of the Signal Service, U. S. Army, far each monlk and 

the year, 1886. 



Stotions. 



Abi]eoe,Tex > 

Alt>an>.N.Y 

AlexMider. Fort, Alaska* 

A]peiia,Hieh 

Apaebe* Fort, Ariz 

Asaiiiiboine, Fort, Hont 

Atlanta, 6a 

AtUmtie City, N.J 

Angn8ta,Ga 

Baltimore, Md 

Behrinic'a Island, Behring Sea*. 

Benton, Fort, Mont.* 

Bidwell,Fort,Cal 

Bismarck, Dak 

Block Island. R. I 

Bois6CitT, Idaho 

Boston, Mass 

Bridgor, Fort, Wjo 

Brownsville, Tex 

Buffalo.ir. Y 

Boford. Fort, Dak 

Cairo, HI 

Canby, Fort, Wash 

Cape Henry, Va.« 

Cape Menaocino, Cal.* 

Cedar &eys, Fla 

Charleston, 8. G 

Charlotte, N. G 

Chattanooga, Tenn 

Cheyenne, wyo 

Chicago, 111 

Chincoteagae, Va 

CincinnatCOhio 

Clereland, Ohio 

Columbus, Ohio 

Concordia, Kans 

Custer, Fort Mont 

Davenport, Iowa 

Davis, ForLXex 

Deadwood,Dak 

Denver, Colo 

Des Moines, Iowa 

Detroit, Mich 

Dodge City, Kans 

Dnbuqne,Iowa 

Dnlath,Minn 

EastportMe 

Elliott, Fort, Tex 

El Paso, Tex 

Erie, Pa 

Bsoanaba, Mich 

Fort Smith. Ark 

Frisco, ntak 

Galveston, Tex 

Grand Haven, Mich 

Grant, Fort, Ariz 

Greenoastle, Ind.*® 

Hatteras,N.C 

> Station closed June 12, 1886. 
' Record incomplete. 
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P.et. 
70 
79 
86 
83 
74 
60 
74 
83 
76 
74 
96 
79 
84 
76 
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74 
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80 
86 
89 
79 
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88 
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77 
72 
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47 
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75 
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84 
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45 
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68 
56 
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8U 
41 
76 
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90 
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61 
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65 
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72 
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65 
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63 
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35 
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67 
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62 
29 
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68 
64 
81 
74 
37 
70 
80 






P.eL 
49 
64 

- 84 
76 
32 
46 
66 
82 
65 
70 

(«) 

66 

46 

59 

86 

52 

68 

55 

83 

78 

55 

71 

81 

81 

84 

77 

70 

78 

70 

58 

72 

82 

68 

80 

73 

72 

52 

70 

23 

62 

87 

70 

75 

64 

62 

64 

82 

52 

32 

68 

69 

77 

27 

78 

75 

29 

71 

80 
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P.eL 
58 
65 

(T, 

80 

32 

51 

80 

83 

80 

71 



48 
38 
61 
89 
48 
71 
62 
86 
76 
53 
76 
80 
82 
82 
81 
80 
84 
80 
62 
73 
84 
73 
75 
78 
73 
56 
65 
46 
64 
55 
60 
76 
75 
•61 
73 
79 
65 
42 
69 
72 
85 
25 
80 
75 

(») 

74 
82 



P.et. 
56 
64 



79 
51 
49 
76 
86 
80 
72 



41 
32 
51 
88 
42 
70 
67 
88 
74 
44 
73 
80 
84 
86 
80 
79 
80 
77 
48 
70 
84 
70 
71 
80 
71 
50 
61 
49 
61 
48 
61 
75 
69 
59 
70 
77 
58 
52 
68 
71 
76 
33 
75 
82 

<•) 
70 
86 



00 






P.et. 

61 

65 



82 
64 
46 
79 
84 
80 
72 



45 
29 
68 
89 
37 
72 
61 
85 
73 
51 
76 
74 
83 
86 
80 
82 
84 
77 
65 
73 
82 
72 
73 
73 
72 
52 
67 
47 
64 
56 
67 
75 
73 
65 
72 
84 
64 
56 
70 
79 
75 
47 
76 
76 
66 
77 
87 



« 

a 

Pi 

«> 

00 



P.eL 

71 
70 



84 
64 
57 
75 
82 
82 
70 



57 
36 
59 
86 
44 
75 
66 
91 
73 
65 
75 
83 
79 
80 
79 

»82 
84 

.77 
53 
71 
80 
76 
70 
73 
69 

■61 
68 
63 
65 
53 
75 
76 
76 
71 
76 
79 

e) 

68 
69 
83 
75 
34 
79 
74 
52 
76 
81 



I 

O 



a 



P.et},P.eL 



67 
72 



81 
54 
59 
61 
82 
82 
66 



(•) 

65 

66 

84 

63 

75 

72 

83 

79 

80 

68 

88 

77 

84 

73 

75 

82 

70 

52 

71 

78 

72 

70 

66 

63 

66 

65 

56 

68 

50 

73 

73 

68 

68 

74 

(•) 
73 
66 
71 
82 
77 
52 
73 
77 
41 
70 
82 



58 
72 



83 
54 
60 
62 
78 
84 
62 



(•) 
69 

76 

82 

71 

71 

77 

80 

82 

86 

65 

86 

67 

79 

72 

69 

72 

70 

(*) 
77 
69 
74 
69 
70 
60 
74 
66 
38 
74 
61 
73 
74 
65 
72 
71 

(') 
62 
56 
74 
74 
73 
61 
75 
74 
45 



74 



u 

a 

«> 





a 
a 



P.eL 
50 
75 



86 
58 
62 
75 
85 
87 
71 



81 
92 
84 
80 
70 
70 
82 
85 
91 
74 
92 
79 
89 
83 
79 
74 
75 

(«) 
76 
79 
75 
76 
71 
76 
78 
78 
30 
80 
53 
84 
76 
70 
75 
75 

(•) 
64 
56 
82 
78 
71 
56 
81 
80 
36 



84 



P.eL 
62 
70 



82 
53 
56 
70 

82 
78 



56 
09 
85 
50 

71 
66 
83 
79 
70 
71 
83 
78 
84 
80 
76 
76 
73 



75 
79 
72 
75 
73 
73 
65 
70 
43 
70 
55 
73 
76 
73 
69 
74 



49 
74 
77 
74 
49 
79 
77 
44 



81 



' Station closed May 7. 1886. ' For 27 day^. 

« Station olooea Dooem W 9, 1886f 



• No record. 

' S^Ation closed December 31i 1886. 



® For 29 days. 
» For 23 days. 

IV Station closed November 10, 
ISW. 
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Mean relative humidity at atationa of the Signal Service, etc. — Continued. 



Stations. 



Helena, Mont 

Huron, Dak • 

Indianapolis, Ind 

Jndianola, Tex. 1 

Jacksonville, Fla 

Keeler, Cal 

Keokiik, Iowa 

Key West, Fla 

Kitty Hawk, N.C.« 

KnoxTille, Tenn 

La Crosse, Wis 

Lamar, Mo 

Las Animas, Colo 

Leavenworth, Kans 

Little Bock, Ark 

Los AneeleSjCal 

Louisville, Ky 

Lyuchbargb, Ya 

Mackinaw City, Mich 

Macon, Fort, N. C.« 

Maginnis, Fort, Mont' 

Marqaette, Mich 

Memphis, Tenn 

Milwaukee, Wis 

Mobile, Ala 

Montgomery, Ala 

Montrosec Colo 

Moorhead, Minn 

Mount Washington, N. H 

Nashville, Tenn 

Kew Haven, Conn 

New London, Conn 

New OrleanA, La 

New York City 

Norfolk, Ya 

North Platte, Nebr 

Olympia, Wash 

Omi^a, Nebr 

Oswego, N. Y 

Palestine, Tex 

Pensacola, Fla 

Philadelphia, Pa 

Pike's Peak, Colo 

Pittsburg. Pa 

Poplar Biver, Mont 

Port Angeles, Wash 

Port Huron, Mich 

Portland, Me 

Portland, Oregon 

Prescott, Ariz 

RedBlnff,CaI 

Rio Grande City, Tex 

Rochester, N. Y 

Roseburg, Oregon 

Sacramento, Cal 

Saint Louis, Mo 

Saint Michaers Fort, Alaska* 

Saint Paul, Minn 

Saint Yincent, Minn 

SaltLakeCil^. Utah 

San Antonio, Tex 

San Diego, Cal 

Sandusky, Ohio 

Sandy Hook, N. J. • 

Sanf6rd,Fla 

San Francisco, Cal 

Santa F6;N.Mex 

Savannah, Ga 

Shaw, Fort, Mont.^ 

Shreveport, La 

Sill. Fort, Ind. T 

Sitka, Ahiska 

Smithville,N.C." 



■ 

E? 
3 

5 



P.et. 
71 
72 
86 
88 
79 
64 
87 
83 
81 
81 
76 
84 
87 
76 
83 
79 
84 
77 
78 
86 

r>7 

89 
80 
88 
79 
76 
72 
92 
92 
81 
78 
78 
80 
78 
80 
79 
88 
83 
87 
74 
76 
74 
91 
82 
88 
93 
85 
82 
86 
79 
83 
65 
90 
86 
90 
70 
84 
85 
84 
72 
65 
74 
79 
78 
77 
79 
74 
78 
51 
67 
71 
68 
78 



I 
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00 
82 
70 
82 
78 
52 
77 
84 
75 
71 
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71 
68 
72 
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76 
72 
73 
70 
82 
03 
85 
67 
85 
74 
65 
67 
87 
91 
71 
74 
77 
68 
74 
71 
77 
88 
78 
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68 
60 
72 
81 
81 
81 
9L 
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78 
88 
62 
72 
61 
85 
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70 
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82 
68 
67 
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70 
75 
64 
71 
53 
65 
63 
82 
76 
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66 
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77 
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79 
81 
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77 
70 
63 
68 
82 
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69 
77 
76 
78 
76 
69 
54 
76 
64 
72 
60 
80 
80 
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0* 



P.eL 

58 

77 

66 

84 

74 

50 

72 

76 

81 

72 

70 

74 

64 

71 

69 

80 

66 

72 

76 

87 

59 

77 

64 

78 

78 

67 

58 

70 

88 

65 

72 

76 

76 

73 

63 

76 

77 

69 

73 

73 

74 

74 

87 

72 

70 

87 

77 

71 

72 

63 

67 

67 

76 

68 

76 

70 

83 

74 

80 

66 

73 

76 

75 

80 

74 

72 

49 

75 

60 

72 

58 

72 

84 






0$ 

a 



Ha 



•a 

Ha 



P.eL 
49 
75 
70 
78 
69 
31 
72 
73 
77 
75 
68 
68 
50 
74 
76 
74 
66 
76 
70 
81 
67 
66 
66 
60 
74 
68 
38 
64 
90 
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83 
76 
76 
G8 
39 
57 
63 
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72 
85 
66 
74 
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68 
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70 
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72 
31 
70 
60 
65 
50 
72 
79 
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52 
78 
69 
bO 
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85 
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83 
83 
74 
70 
04 
76 
87 
76 
76 
84 
75 
87 
60 
73 
76 
75 
83 
79 
35 
69 
90 
.78 
74 
78 
82 
78 
78 
69 
73 
69 
70 
74 
78 
73 
83 
75 
02 
82 
76 
76 
67 
38 
35 
70 
75 
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60 
71 
84 
73 
82 
82 
73 
81 
72 
82 
81 
74 
43 
79 
66 
75 
63 
74 
84 
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76 
86 
80 
75 
06 
60 
06 
79 
73 
78 
82 
73 

88 
163 

68 
72 
69 
82 
76 
39 
74 
88 
71 
76 
78 
80 
70 
81 
04 
76 
58 
73 
75 
81 
73 
70 
73 
52 
85 
76 
79 
60 
45 
«32 
68 
75 
61 
60 
66 
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P.eL 
46 

72 
72 



70 
81 
85 
70 
78 
68 
83 
85 
77 
48 
82 
57 
77 
53 
79 
86 



82 

41 

64 

74 

83 

81 

79 

71 

61 

67 

77 

77 

70 

82 

77 

87 

54 

75 

74 

76 

77 

75 

52 

71 

86 

77 

77 

86 

77 

72 

82 

69 

76 

66 

75 

69 

80 

77 

82 

77 

51 

87 

78 

74 

68 

67 

33 

64 

79 

61 

58 

60 
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P.eL 

56 

64 

70 



70 
81 
77 
67 
79 
74 
78 
81 
82 
61 
83 
64 
78 
66 
81 
87 



82 
31 
70 
75 
81 
77 
80 
72 
62 
67 
78 
82 
70 
83 
75 
84 
56 
77 
75 
74 
75 
70 
60 
69 
86 
70 
79 
S80 
81 
74 
78 
66 
82 
70 
75 
74 
78 
870 

78 
78 
08 
90 
78 
78 
71 
52 
34 
81 
78 
65 
59 
61 



I 

■♦.• 
O 



P.eL 
67 
67 



75 
85 
61 
82 
84 
73 
81 
80 
76 
62 
83 
61 
78 
63 
85 
83 



80 
30 
66 
76 
76 
81 
73 
70 
63 
69 
74 
80 
64 
77 
74 
80 
60 
73 
67 
69 
67 
65 
68 
70 
87 
69 
76 
78 
72 
70 
74 
68 
90 
65 
77 
70 
71 
67 
78 
72 
76 
93 
80 
74 
82 
56 
63 
71 
82 
83 
70 
56 



§ 



P.et. 

69 

64 

67 



P.et. 
73 

76 
77 



76 
63 
78 
82 
74 
78 
80 
77 
53 
77 
66 
77 
71 
83 
78 



76 
41 
71 
76 
71 
79 
78 
68 
76 
65 
74 
67 
60 
71 
71 
72 
66 
"it 
68 
08 
72 
75 
66 
73 
96 
71 
71 
74 
74 
69 
'68 
77 
89 
67 
74 
68 
74 
61 
77 
71 
72 
90 
76 
77 
84 
66 
64 
76 
81 
88 
66 
61 



I 

P 



69 
76 
74 
74 
70 
76 
73 
72 
67 
49 
70 



73 
68 
80 



83 
60 
80 
81 
85 
78 
76 
76 
80 
74 
75 
70 
72 
76 
74 
79 
66 
79 
72 
81 
76 
80 
67 
76 
94 
74 
76 
81 
74 
75 
81 
70 
04 
78 
83 
60 
76 
71 
70 
78 
84 
06 
77 
70 



81 
03 
84 
87 
83 



-i 

d 
a 



P.et, 
60 
73 
71 



77 
70 
76 
67 
82 
82 



78 
82 
52 

77 



75 
68 
68 



78 
42 
72 
77 
79 
77 
74 
71 
66 
71 
76 
77 
71 
77 
73 
83 
60 
76 
70 
76 
76 
72 
56 
75 
90 
72 
74 
77 
76 
73 
76 
72 
83 
71 
76 
71 
76 
71 
81 
76 
71 
89 
78 
77 
76 
68 
65 
68 
80 
73 
70 
67 



74 
80 
72 
70 
78 
74 



78 
76 
53 

77 



72 
60 
77 



1 SUtion closed Augnst 20, 1886. ' For 20 days. 
* Station closed December 31, < For 30 days. 

1886. • Station oloaed Jane 30, 1886. 



« Station dosed November 80, 1886. 
' fl^ktion oloMd October 27. 1886. 
* Station oloMd Ootober 81, 1886. 
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Mean relative humidity at stations of the Signal Service, etc, — Continaed. 



Stations 



Spokane Falls, Wash 

Springfield, III 

Stanton, Fort, N. Mex 
Stockton, Fort, Tex. «. 

Sully, Fort, Dak 

Tatooah Island, Wash 
Thomas, Fort, Ariz .. 

Toledo, Ohio... 

Totten, Fort, Dak 

Unalashka, Alaska' . . 

Valentine, Nebr 

Yioksbnrg, Miss 

Walla Walla, Wash ... 

Washington, D, C 

Wilmington, N. C 

Winnemncca, Nev 

Yankton, Dak 

Yama,Ariz 



a 

hi 



P.ct 

74 
65 

(') 
73 
78 
75 
78 
71 
82 
72 
79 
86 
82 
75 
58 
84 
62 



t 






P.ct 
86 
70 
58 
47 
73 
86 
50 
76 

77 
67 
67 
9:) 
76 
76 
53 
79 
45 






P.ct 
78 
70 
58 
42 
76 
82 
57 
76 
81 
74 
69 
68 
57 
71 
72 
50 
80 
50 






P.ct 
74 
68 
49 
46 
69 
83 
43 
72 
76 
77 
63 
68 
52 
76 
72 
47 
76 
49 






p.ct 
51 
67 

(') 
38 
59 
83 
30 
63 
65 
75 
56 
66 
45 
80 
70 
29 
73 
42 



a> 

a 

9 
hi 



P.ct. 
59 
63 
53 
56 
62 
87 
31 
67 
73 



62 
81 
42 
83 
80 
33 
74 
50 



a 

hi 



P.ct 
5L 
61 
61 



56 
88 
40 
62 

71 



57 
78 
35 
74 
81 
28 
67 
47 







a 



I 

o 



p.ct 
50 
70 
71 



55 
93 
51 

72 
70 



6i 
76 
35 
75 
82 
20 
76 
62 



p.ct. 
64 
72 
76 



54 
90 
59 
73 
69 



57 
78 
40 
74 
78 
22 
71 
49 



77 
67 
68 



§ 

o 

JZ5 



p. ct. p. ct. 



57 
88 
70 
70 
69 



64 
70 
68 
70 
71 
58 
66 
53 



82 
66 
57 



§ 

o 
P 



71 
85 
67 
70 
72 



70 
70 
68 
63 
66 
61 
70 
43 



p.ct. 

91 

73 

56 



77 
01 
69 
78 
83 



82 
70 
79 
74 
74 
64 
76 
48 





a 

a 



P.ct. 
71 
69 



65 
86 
54 

72 

74 



65 
72 
57 
75 
75 
44 
74 
50 



' ^o record. 



> Station closed Jane 30, 1886. 



> Station closed May 22, 1886. 
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APPENDIX No. 32. 

t)ate oftlie first killing frost and the number of days prior to this date that the first light 
frost occurred, at stations of the Signal Service, U, S, Army, east of the Rocky Mount- 
aims, for the tvinter of 1886-^87. 



Stations. 



AUiany.N.Y 

Alpena, Mich 

AHsiniboine, Fort, Mont 

Atlanta, Qa 

Atlantic City, N. J 

AugiMta,Ga 

Baltimore, Md 

Bonton, Fort, Mont. ^ ... 

Bismarck, Dak 

Block Island, K. I 

Bostoiif Mass 

Brownsville, Tex 

Buffalo, K.Y 

Buford. Fort, Dak 

Cairo, III 

Cape Henry, Va > 

Cedar Keys, Fla 

Charleston, S. C 

Charlotte, N.C 

Chattanoo^. Tenn 

Cheyenne, Wyo 

Chicago, III 

Chincoteaj^ne, Va 

Cincinnati, Ohio 

Cleveland, Ohio 

ColumbuH, Ohio 

Conconlia, Kuiin 

Custer, Fort, Mont 

1 >avenport., Io^^-a 

Davis, Fort, Tex 

Dead wood, Dak 

Denver, Colo 

Dos Moines, Towa 

Detroit. Mich 

Dodge City, Kans 

Dabuqno,Iowa 

Dnluth, Minn 

Kastport, Me 

Elliott, Fort, Tex 

Erie, Pa 

Escanaha, Mich 

Fort Smith, Ark 

Galveston, Tex 

Grand Haven, Mich 

Green Bay, Wis 

Greoncastle, Ind. ' 

Hatteras, N. C 

Helenii, Mont 

Huron, Dak ...- 

Indianapolis, Ind 

Jacksonville, Fla 

Keokuk, Iowa 

Key West, Fla 

Kitty Hawk, N.C* 

Knoxville, Tenn 

La Crosse, Wis 

Lamar, Mo 



Dates. 



Nrt.of 
daj's. 



Oct. 17 


2« 


fckipt. 14 


13 


Sept. 6 





Oct. 28 





Nov. « 





Oct. UO 


2 


Oct 17 


15 


Sept. () 





Sept. 18 


6 


Nov. U 


6 


Oct. 17 


26 


Die. 5 





Oct. IG 





St^pt. 16 





Oct. 28 


2C 


Nov. 14 


5 


Dec. 7 





Nov. 8 


U 


Oct. 3U 


2 


Oct. 30 


2 


Sept. 27 


2 


Nov. 8 


56 


Nov. 8 





Oct 31 


29 


Nov. G 


34 


Oct. 2 





Oct 2G 


27 


Sept. 29 





Oct 1 


14 


Nov. i:j 


10 


Sept. 2.5 





Sept. 28 


11 


Oct 1 


14 


Oct 2 


13 


Oct 2G 





Sept 29 


10 


Sept 13 


13 


Oct 17 


20 


Nov. 6 


11 


Nov. 15 


43 


Oct 1 


17 


Oct. 2K 


1 


Dec. 5 


17 


Oct 2G 


55 


Oct 1 


30 


Oct 1 





Dec. 9 


10 


Sept. 5 





Aug. 31 





Oct 1 


1 


Dec. G 


38 


Oct 1 


2 


{') 





Nov. 8 





Oct 30 





Oct 1 


17 


Oct 27 


26 



Stations. 



Las Animas, Colo 

Leavenworth, Kaus 

Little Itock. Ark 

Luuisvilh), Ky 

Lynchburgh,' Va 

Mackinaw Citv, Mich 

Macon. Fort, N. C. » 

Maginnis, Fort, Munt 

Marquette, Mich 

Memphis, Tenn 

Milwaukee. Wis 

Mobile, Ala 

Moutgoroery. Ala 

Moornead, Minn 

Mount Washington, N.H. 

Nantucket, Mass 

Nashville, Tenn 

New Haven, Conn 

New London, Conn 

New Orleans, La 

New York City 

Norfolk, Va 

North Platte, Nebr 

Omaha, Nebr 

Oswego, N. Y , 

Palestine, Tex 

Pen sacola, Fla a.. 

Philailelpiiia, Pa 

Pike's Peak, Colo 

Pittsburgh, Pa 

Poplar River, Mont 

l*orb Huron, Mich 

Portland, Me 

Rio Grande City, Tex 

Ko<*<heHt(^r, N. Y 

Saint Louis, Mo 

Saint Paul, Minn 

Saint Vincent, Minn 

Siin Antonio, Tex 

Sandusky, Ohio 

Sandy Hook, N.J* 

Smford, Fla 

S ivannah, Ga 

Shaw, Fort, Mont * 

Siireveport, La 

Sill, Fort, Ind. T 

Smith villo, N.C 

Springfield. Ill 

Snanton, Foi*t N. Mex 

Sully, Fort, Dak 

ToIi'do.Ohio 

Tott<'n, Fort Dak 

Valentine, Nebr 

Vicksburg, Miss , 

Washington City 

Wilmington, N.C 

Yankton, Dak 



Dates. 



Oct 14 



Oct. 


27 


Nov. 


7 


Oct 


2 


Nov. 


8 


Sept. 


21 


Nov. 


9 


Sept 


6 


Sept. 


21 


Oct 


28 


Oct 


1 


Nov. 


18 


Oct 


29 


Sept 
July 


12 


13 


Nov. 


8 


Oct. 


28 


Oct 


2 


Oct 


17 


Nov. 


18 


Nov. 


7 


Nov. 


8 


Oct 


20 


Oct 


1 


Oct. 


17 


Nov. 


12 


Nov. 


18 


Nov. 


8 


Sept. 


2 


Nov. 


7 


Sept. 


16 


Oct 


2 


Oct 


3 


Dec. 


5 


Oct 


16 


Oct 


28 


Oct 


1 


Sept. 


13 


Nov. 


18 


Nov. 


7 


Nov. 


5 


Dec. 


7 


Nov. 


27 


Oct 


12 


Nov. 


17 


Oct. 


27 


C) 




Oct 


2 


Sept. 


29 


Sept 


30 


Oct 


16 


Aug. 


31 


Oct. 


1 


Oct 


28 


Nov. 


5 


Nov. 


8 


Oct 


1 



No. of 
days. 





26 
10 

37 
U 
U 

7 

26 

3 

21 

1 

12 



26 

11 

26 



21 

9 

31 



14 

15 

21 

37 

13 

35 

8 

19 

31 

17 

13 

27 

3 

13 



36 





30 



10 





1 





14 





25 

33 



31 



* Station closed Decombor 8, 1886. 

* Station closed December 31, 1886. 
'Station closed Noverabor 10, 1886. 

* ITo fto«t observed. 



*. Station closed November 30, 1886. 
6 SUtion closed October 27, 1886. 
^ Station closed October 31, 1886. 
* No frost prior to closing of station. 
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• APPENDIX No. 33 



Date of ike Uut hilling frost at stations of the Signal Service, V, S, Army, east of the 

Rocky Mountains^ for the winter of 1886-'87. 



Stationa. 



Abilene, Tex 

Albany, N.Y 

Alpena, Mich 

Aasiniboine, Fort, Mont 

Atlanta, 6a 

Atlantic City, N. J 

Aagasta, 6a 

Baltimore, Md 

Bismarck, I>ak 

Block IsUnd, R. I 

Boston, Maas 

BrownsTille, Tex 

Balfalo,N.Y 

Butbrd. Fort, Dak 

Cairo, III 

Cedar Keys, Fla 

Charleston, S. C 

Charlotte, N. G 

Chattanooga, Tenn 

Cheyenne, Wyo 

Chicago, III 

Cbincoteagne, Va 

Cincinnati, Ohio 

Cleveland, Ohio 

Columbus, Ohio 

Concordia, Kans , 

Custer, Fort, Mont 

Davenport, Iowa 

Davis, Fort, Tex 

Dead wood, Dak , 

Denver, Colo 

Des Moines, Iowa 

Detroit, Mich , 

Dodge City, Kans 

Dubuque, Iowa 

Dnlntn, Minn 

Eastport, Me 

Elliott, Fort, Tex 

Erie, Pa 

Escanaba, Mich 

Fort Smith, Ark 

Gralveston, Tex 

6rand Haven, Mich 

6reenBay, Wis 

Hatteras,N.C 

Helena, Mont 

Hu ron , Dak 

Indianapolis, Ind , 

Jacksonville, Fla 

Keokuk, Iowa 

E:ey West, Fla 

Knoxville, Tenn 

La Crosse, Wis 

Lamar, Mo 



Dales. 



Feb. 

Apr. 

Apr. 

May 

Mar. 

Apr. 

Apr. 

Mar. 

May 

Mar. 

Apr. 

Jan. 

Apr. 

May 

Apr. 

Dec. 

Apr. 

Mar. 

Mar. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Mar. 

Apr. 

May 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

May 

Apr. 

Jan. 

Apr. 

Apr. 

Jan. 

May 

Apr. 

Apr. 

Mar. 

Apr. 

(') 
Apr. 
Apr. 
Apr. 



24 
18 

8 
16 
30 

1 

2 
30 
17 

8 
19 
10 
17 
17 
19 

7 

2 
29 
30 
26 
25 
20 
19 

2 
20 
23 
20 
26 
28 
24 

5 
25 

1 
23 
26 

7 
20 
23 
30 

4 

5 
10 
26 
27 
13 
22 
23 
19 
19 

6 

6 
26 
24 



Stationa. 



I 



Las Animas, Colo 

Leavenworth, Kans 

Little Kock. Ark 

Louisville, Ky. 

Lvnchburgh, V a 

Mackinaw City, Mich. . . . 

Maglnnis, Fort, Mont 

Manchester, N. H 

Marquette, Mich 

Memphis, Tenn 

Milwaukee, Wis 

Mobile, A la 

Moutffomerv, Ala 

Moorfaead, Minn 

Mount Washington, N. H 

Nantucket, Mass 

Nashville, Tenn 

New Haven, Conn 

New London, Conn 

New Orleans, La 

New York, N.Y 

Norfolk, Va 

Northfleld,Vt 

North Platte, Nebr 

Oroaba,Nebr 

Oswego, N. Y 

Palestine, Tex 

Pensacola, Fla 

Philadelphia. Pa 

Pi ke's Peak, Colo 

Pittsburgh, Pa 

Poplar River, Mont 

Port Huron, Mich 

Portland, Me 

Rio 6rande City, Tex 

Rochester, N. Y. 

Saint Louis, Mo 

Saint Paul, Minn 

Saint Vincent, Minn 

San Antonio, Tex 

Sandusky, Ohio 

Sanford,FU 

Savannah, 6a 

Shreveport, La 

Sill, Fort, Ind. T 

Springfield, 111 

Stanton, Fort, N. Mex 

Toledo, Ohio 

Totten, Fort, Dak 

Valentine, Nebr 

Vicksburg, Miss 

Washington, D. C 

Wilmington, N. C 

Yankton, Dak 



Dates. 



May 3 
Apr. 5 
Mar. 29 
Apr. 24 
Apr. 20 
May 4 
Apr. 23 
Mar. 8 
May 4 
Mar. 2!l 
Apr. 26 
Mar. 22 
Mar. 2» 
May 17 
May 
Apr. 
Apr. 
Apr. 
Apr. 
Jan. 
Apr. 
Apr. 20 
May 14 
Apr. 2:i 
Apr. 25 
Apr. 22 
Mar. 28 
Feb. 
Mar. 
May 
Mar. 30 
May 16 
Apr. 10 
Apr. 1 
Jan. 10 
Apr. 28 
Mar. 28 
Apr. 27 
Juno 4 
Jan. 10 
Apr. 8 
Jsn. 2 
Mar. 29 
Jan. 12 
Feb. 21 
Apr. 
May 
Apr. 
June 



14 
6 
6 
9 

11 
19 



28 
2 

28 



3 
27 



May 
Jan. 
Apr. 20 
Feb. 28 
May 3 



1 No frost observed. 



• t 



: : ) 



BEPORT OF THE CHIEF SIGNAL OFFICER. 



313 



APPEN DIX No. 34. 



Date of the first snowfall at stations of ike Signal Service, U. S. Army, east of the Rocky 

Mountains, for the winter of ltJ8H-'87. 



Stations. 



Abilene, Tex 

Albany.N.Y 

Alpena, Hlch 

AsAiniboine, Fort, Mont 

Atlanta, Ga 

Atlantic City. N. J 

AagastaiOa 

Baltimore, Md 

Benton, Fort, Mont.* .... 

Bismarck, Dak 

Block Island, R. I 

lkMiton,Mass 

Brownsville, Tex 

Buffalo, N.Y 

Buford, Fort, Dak 

Cairo, 111 

Cape Henry, Va.* 

Cedar Keys,Fla. 

Charleston, S.C 

Charlotte, N. C 

Chattanooga. Tenn 

Cheyenne, Wyo 

Cbicaf^o, HI 

Chincoteagne, Va 

Cincinnati, Ohio 

Ctereland, Ohio 

Columbus, Ohio 

Concordia, Kans 

Custer, Fort, Mont 

Davenport, Iowa 

Davis, Fort, Tex 

Deadwood, Dak 

Denver, Colo 

Des Moines, Iowa 

Detroit, Mich 

Dodge City, Kans 

Dubuone, Iowa 

Dnlutn, Minn 

Eastport, Me 

Elliott, Fort, Tex 

Erie, Pa 

Escanaba, Mich 

Fort Smith, Ark 

Galventon, Tex 

Grand Haven, Mich 

Green Bay, Wis 

Greencastle, Ind.* 

Hatt6ra8,N.C 

Helena, Mont 

Huron, Dak 

Indianapolis, Ind 

Jacksonville, Fla 

Keokuk, Iowa 

Key West, Fla 

Kitty Hawk. N.C.> 

Knoxville, Tenn 

La Crosse, Wis 

Lamar, Mo 



Dates. 



31 
6 
1 

14 
8 
4 
6 



Dec. 
Nov. 
Oct. 
Oct. 
Dec. 
Dec. 
Dec 
Nov. 13 
Sept. 5 
Sept. 18 
Nov. 8 
Nov. 7 

Oct. 1 
Sept 17 
Nov. 6 
Dec. 4 

(«) 
Dec. 6 
Nov. 9 
Nov. 9 
Sept. 16 
Nov. 17 
Nov. 
Nov. 
Nov. 
Oct. 
Nov. 
Sept. 16 
Nov. 17 

(») 
Oct. 
Nov. 
Nov. 
Nov. 
Nov. U 
Nov. 16 
Sept. 30 
Nov. 13 
Nov. 16 
Nov. 6 
Sept. 30 
Nov. 17 

(*) 
Nov. 7 

Nov. 16 
Nov. 6 
Mar. 18 
Sept. 4 
Nov. 16 
Oct 27 

(•) 
Nov. 17 

Dec. 
Deo. 
Nov. 16 
Nov. 12 



7 
6 
6 
27 
6 



24 
1 

16 
9 



Stations. 



4 
4 



Las Animas, Colo 

Leaven worth, Kans 

Little Rock, Ark 

Louisville, Ky , 

Lynch burgh. Va 

Mackinaw City, Mich 

Macon, Fort, N. C 

Maginuis, Fort, Mont : 

Marquette, Mich , 

Memphis, Tenn , 

Milwaukee, Wis 

Mobile, Ala 

Montgome^, Ala , 

Moorhead, Minn 

Mount Washington, N. H 

Nantucket, Mass 

Nashville, Tenn 

New HavMi, Conn 

New London, Conn 

New Orleans, La , 

New York, N.Y 

Norfolk, Va 

North Platte, Nebr 

Omaha, Nebr 

Oswego, N.Y 

Palestine, Tex 

Pensaoola, Fla 

Philadelphia, Pa 

Pike*s Peak, Colo 

Pittsburgh, Pa 

Poplar River. Mont 

Port Huron, Mich 

Portland, Me 

Rio Grande City, Tex. . . . 

Rochester, N. Y. 

Saint Louis, Mo 

Saint Paul, Minn 

Saint Vincent, Minn 

San Antonia,Tex 

Sandusky, Ohio 

Sandy Hook, N. J.' 

SanfoTd,Fla 

Savannah, Ga 

Shaw, Fort, Mont/ 

Shreveport, La 

SUl, Fort, Ind. T 

Smithville, N. C.» 

Springfield, 111 

Stanton, Fort, N. Mex 

Sully. Fort, Dak 

Toledo, Ohio 

Totten, Fort, Dak 

Valentine, Nebr 

Vicksburg, Miss 

Washington City 

Wilmington, N.C 

Yankton, Dak 



Dates. 



Nov. 


8 


Nov. 


17 


Nov. 


17 


Nov. 


6 


Dec. 


4 


Sept. 


30 


(•) 




Sept. 


16 


Sept. 


30 


Nov. 


17 


Nov. 


6 


Dec. 


5 


Dec. 


6 


Nov. 


5 


July 


23 


Nov. 


8 


Nov. 


17 


Nov. 


7 


Nov. 


7 


(*) 




Nov. 


7 


Dec. 


4 


Nov. 


5 


Nov, 


16 


Oct. 


17 


Nov. 


17 


Deo. 


6 


Nov. 


8 


(•) 




Nov. 


6 


Sept. 


17 


Nov. 


6 


Oct. 


16 


(•) 




Oct. 


17 


Nov. 


5 


Nov. 


16 


Sept 29 


(») 




Nov. 


6 


(•) 




(*) 




Dec. 


6 


Sept. 


5 


Nov. 


17 


Dec. 


4 


(•) 




Nov. 


26 


Nov. 


17 


Nov. 


15 


Nov. 


6 


Oct 


20 


Nov. 


15 


Dec. 


4 


Nov. 


25 


Dec. 


6 



Nov. 15 



1 Station dosed December 8, 1886. 

* No snow. 

* Station closed December 31, 1886. 

* Station dosed November 10, 1886. 

* No snow up to olostng of statioo. 



* Snow every month in the year. 

* Station closed November 30, 1886. 

• Station dosed October 27. 1886. 

• Station olosed October 31, 1886. 
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APPENDIX No. 35. 

Date of the last snowfall at stations of the Signal Service^ U. S. Jrmy, east of the Boclcy 

Mountains, for the winter of 18d6-'87. 



Stations. 



Abilene, Tex 

Albany, N.Y 

AI)iena, Mich 

Aftsiniboine, Fort, Mont 

Atlanta, Ga 

Atlantic City, N.J 

An jsusta, Ga 

Baltimore, Md 

Bismarck, Dak 

Block. Island, R.I 

Boston, Mass 

Brownsville, Tex 

Buffalo, N.Y 

Boford, Fort, Dak 

Cairo, III 

Cedar Keys, Fla 

Charleston, S. C 

Charlotte, N. C 

Chattanooga, Ten n 

Cheyenne, Wyo 

Chicago, 111 

Chincoteague, Va 

Cincinnati, Ohio 

Cle-veland, Ohio 

Columbus, Ohio 

Concordia, Kann 

Custer, Fort, Mont 

Davenport, Iowa 

Davis, Fort, Tex 

Deadwood, Dak 

Denver, Colo 

Des Moines, Iowa 

Detroit, Mich 

Dodge City, Kans 

Dubnnue, Iowa 

Dnlntb, Minn 

Kastport, Me 

Elliott. Fort, Tex 

Erie, Pa 

Escanaba, Mich 

Fort Smith, Ark 

Galvestxin, Tex 

Grand Haven, Mich 

Green Bay, Wis 

Hatteras, N". C 

Helena, Mont 

Huron, Dak 

Indianapolis, Ind 

.Tack son villo, Fla 

Keokuk, Iowa 

Key West. Fla 

Knoxville, Tenn 

L.a Crosse, Wis , 

Lamar. Mo 



Dates. 



Feb. 3 

Apr. 19 

Apr. 5 

May 20 

Jan. 7 

Apr. 

Jan. 

Apr. 

May 

Apr. 

Apr. 

(') 

Apr. 18 

Apr. 16 

Mar. 28 

(•) 

Dec. 6 

Jan. 17 

Mar. 29 

May 1 

Apr. 24 

Apr. 1 

Apr. 18 

Apr. 18 

Apr. 18 

Mar. 27 

Apr. 18 

Apr. 24 

Mar. 27 

May 1 

May 1 

Apr. 22 

Apr. 7 

Mar. 5 

Apr. 24 

Apr. 22 

Apr. 26 

Jan. 8 

Apr. 4 

Apr. 25 

Mar. 2.^ 

(•) 

Apr. 23 

Apr. 23 

Mar. 18 

May 20 

Apr. 24 

Apr. 17 

(•) 

Apr. 17 

(') 

Mar. 17 

Apr. 23 

Mar. 31 



Siations. 



Las Animas, Colo 

Leavenworth, Kans 

Little Rock. Ark , 

Louisville, Ky , 

Lyncburgh, Va 

Mackinaw City, Mich 

Maginnis, Fort, Mont. ... 

Manchester, N. H , 

Marqnette. Mich 

Memphis, Tenn 

Milwaukee, Wis 

Mobile. Ala 

Montgomery, A la 

Moorhead, Minn 

Mount Washington, N. H 

Nantucket, Mass 

Nashville. Tenn 

New Haven, Conn 

New London, Conn 

New Orleans, La 

New York City 

Norft>lk,Va 

Northfleld, Vt 

North Platte, Nebr 

Omaha, Nebr 

Oswego, N. Y 

Palestine, Tex , 

Pensacola. Fla 

Philadelphia, Pa 

Pike's Peak, Colo 

Pittsburgh , Pa 

Poplar River, Mnnt 

Port Huron, Mich 

Portland, Me 

Rio Grande City, Tex 

Rochester, N. Y 

Ssiint Tx>nis, Mo , 

Sirint Paul, Minn 

Saint Vincent, Minn 

San Antonio, iVx 

SiinrliiHJiV. Ohio 

Sanford,'FIa 

Savannah, Ga 

Sliroveport, La 

Sill, B\»rt. Tnd.T 

Springtield, HI 

Stanton, Fort, N. Mex 

Toledo, Ohio 

Totten, Fort, Dak 

Valentine, Nebr , 

Vicksburg, Miss 

Washington ('ity 

Wilmington, N. C 

Yankton, Dak 



Dates. 



Apr. 


17 


Mar. 


28 


Jan. 


4 


Mar. 


31 


June 11 


Apr. 


23 


Juno 


2 


Apr. 


18 


Apr. 


25 


Jan. 


4 


Apr. 


4 


Deo. 


5 


Jan. 


5 


May 


2 


May 


29 


Apr. 


18 


Mar. 


29 


Apr. 


18 


Apr. 


18 


(') 




Apr. 


18 


Apr. 


2 


Apr. 


lU 


Apr. 


22 


Mar. 


28 


Apr. 


18 


Jan. 


9 


Jan. 


5 


Apr. 


2 


(=0 




Apr. 


18 


Apr. 


12 


Apr. 


26 


Apr. 


26 


(') 




Apr. 


18 


Apr. 


18 


Apr. 


24 


May 


2:> 


0) 




Apr. 


21 


(') 




Dec, 


6 


Jan. 


5 


Feb. 


5 


Apr. 


18 


Mar. 


27 


A^r. 


18 


May 


2 


Apr. 


23 


Jan. 


5 


Apr. 


1 


Dec. 


6 


Apr. 


3 



> No snow observed. 



* Every month of year. 
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APPENDIX No. 36. 

Average hourly velocity of the wind (in miles) at ataiiona of the Signal Service, U, S. 

Army^ for each month and the year 1886. 

[The average hoarly velccity is obtained by divkling the total monthly movement by 24 times the 

number of days in the month.] 



Districts said stations. 



a 

ea 






I 



Abilene, Tex 10.9 9.7 

Albany.K. Y 7.3 9.0 

Alpena,Mich 10.2 10.1 

Apache, Fort, Ariz 5.0 6.2 

Aesinaboine, Fort, Mont 9.4 14.0 

AtUnta, G» 11.9 11. « 

Atlantic City, K.J 10.9 11.2 

Aiigusta,6a 6.7 4.3 

Ba1timoTe,Md G.4 7.2 

Behring's Isl'd. Behring Sea^ ... 15. 4 14. 3 

Benton, Fort, Mont» 2.1 4.5 

Bid well, Fort, Cal 6.0 4.6 

Bismarck, Dak 5. 4 7. 6 

Block Island, R. 1 19.0 20.0 

Bois6 City, Idaho 3.9 3.7 

Boston, Mass 12.5 15.8 

Bridger, Fort, Wyo 12. 6 10. 7 

Brownsville, Tex 8.1 9.0 

Buffalo, N.Y 12.3 13.8 

Buford, Fort^Dak 8.1 10.2 

Cairo,Ill H.7 8.8 

Can by, Fort, Wash 15.9 11.5 

Cape'Henry, Va» 14.0 l.'i.2 

Cape Mendocino, Cal' 21.2 19. 2 

Cedar Keys, Fla 9.3 8.2 

Charleston, S. C H.O 6.8 

Charlotte,N.C 6.2 6.1 

Chattanooga. Teun 6.5 7.0 

Cheyenne, Wyo 13.7 13.6 

Chicago,Ill 10.1 10.3 

Chincotea^ne, Va UkI 16.1 

Cincinnati, Ohio 8.1 8.6 

Cleveland, Ohio 11.3 12. 6 

Columbus, Ohio 8.1 8.3 

Concordia, Kaiis 10. 6 10. 1 

Custer. Fort^ Mont (*) 0. 3 

Davenport, Iowa 9.1 JO.3 

Davis, Fort, T»^x 8.7 7.1 

Dead wood, Dak 3.4 8.4 

Denver,Colo 7.8 10.0 

Des Moines, Iowa 6.1 5.9 

Detroit, Mich 10.1 12.2 

Dodge Citv, Kans ll.G 10 9 

Dnbuque,lowa 4.5 5.8 

Duluth,Minn 1. 9.6 9.1 

Eastport, Me 11.7 13.0 

Elliott, Fort, Tex 13.6 12.6 

ElPaso,Tex 4.9 4.4 

Erie,Pa 12.5 13.2 

Escanaba, Mich 9.6 9.7 

Fort Smith, Ark 7.4 6.2 

Frisco, Utah 11. 1 7.4 

Galveston, Tex 12.2 11.9 

Grand Haven, Mich 11.2 12.0 

Grant, Fort, Ariz 6.7 8.Q. 

> Station closed Mav 7, 1886. 

* Station closed December 8, 1886; 

I StfttlQn olo««d December 3L 1886, 






12.2 

7.6 

9.9 

7.5 

10.5 

11.5 

10.7 

5.1 

7.9 

14.4 

2.4 

5.6 

6.7 

16.2 

6.3 

14.3 

11. 

8.8 

11.6 

9.2 

11.4 

11.4 

16.2 

22.0 

9.8 

7.5 

6.9 

7.0 

12.7 

9.2 

15.6 

9.7 

10.1 

9.5 

10.1 

7.6 

8.5 

8.4 

3.2 

8.0 

4.5 

10.3 

13-0 

5.7 

7.1 

9.6 

15.2 

5.6 

9.9 

9.0 

7.6 

10.7 

12.0 

9.8 

8.3 






12.2 

5.0 

7.2 

8.8 

11.7 

10.9 

10.6 

4.5 

5.7 

15.4 

6.1 

5.7 

9.6 

12.4 

6.3 

10.6 

10.3 

9.2 

9.6 

10.1 

8.7 

9.9 

13.5 

21.6 

10.2 

8.4 

6.2 

6 

11 

K, 

11 

7, 

9.3 

7.6 

11.6 

8.1 

9.2 

8.2 

3.8 

8.7 

5.0 

10.5 

15.3 

5.3 

6.5 

7.3 

15.4 

6.5 

9.9 

6.5 

5.8 

12.7 

11.2 

10.8 

8.1 



4 
8 
5 
5 
4 






10.6 
5.8 
9.0 
8.0 

11.3 
9.5 
9.6 
3.7 
5.7 



7 

4 

,4 



3.9 

5.3 

7.8 

14.2 

4.2 

11.6 

8.5 

8.9 

8.9 

10.3 

7.9 

10.0 

14.5 

26.8 

R 

8 

5 

5.9 
8.4 
7.7 
13.0 
6.6 
7.3 
6.5 
8.8 
6.7 
6.1 
7.6 
2 
7, 
4 
8, 

11.2 

4.3 

6.7 

6.1 

10.6 

4.1 

8.0 

7.4 

3.6 

13.8 

11.3 

10.2 

7.6 



4; 

ca 



7.9 
&1 
8.0 
7.7 
10.0 
8.2 
7.8 
3.5 
6.3 



3. 9 2. 8 

6. 5 5. 1 
6. 8 7. 

9.6 10.0 
4 6 4. 4 

10. 9. 4 

7. 2 6. 7 

a. 7 6. 2 

8. 1 7. 1 
ai 8.9 
6.0 4.5 
6. 8 8. 8 

11.6 9.6 

22.8 22.5 

9. 4 9. 4 

8. 2 6. ri 
4. 5 3. 8 
4. 8 4. 2 

8. 7. 3 
6.8 7.4 

9. 1 7.8 

5. 8 5. 

6. 7 (i. 2 
5. 1 4. 8 
7. 5 0. 3 
6. 1 6. 1 
6. 2 6. 2 
6. 7 5. 7 
2.6 3.4 

6.9 6.9 

4. 5 4 5 

7. 8 7. 6 
10.8 7.2 

3. 6 4. 3 
5. 5 5. 6 

6. 4 4. 1 
10. 8 9. 3 

3. 5 3. 1 

7. 4 6. 2 
6. 8 6. 9 
3. 7 3. 6 

11.6 10.9 

9. 5 8. 
8. 1 7. 8 
(*) {*) 

.* No record. 
* Incompiete 






6.0 
4.4 
6.8 
6.0 
10.5 
7.1 
6.6 
2.7 
4.7 



a 



10.6 
5.0 
7.5 
5.7 
9.2 
7.0 
7.3 
3.4 
4.U 



3.5 
4.6 
7.4 
11.2 
3.2 
9.6 
6.1 
6.4 
7.7 
8.4 
5.8 

a2 

12.7 
16.9 
8.2 
7.4 
4.2 
4.4 
6.5 
7.3 
9.3 
5.3 
7.2 
5.3 
6.9 
.5.6 
6.2 
.5.8 
2.3 
6.6 
4.3 
7.6 
10.0 
4.4 
6.0 
5.5 
8.7 
4.7 
7.5 
7.2 
3.3 
8.4 
9.3 
8.3 
6.9 



« 
.0 

a 

V 
CO 



7.5 
5.3 
9.1 
6.0 
10.6 
8.3 
9.0 
3.9 
4.8 



5.7 

4.4 

8.8 

12.4 

3.3 

10.7 

9.2 

7.8 

10.1 

11.0 

6.1 

1IO.2 

13.4 

1.5. K 

; 9.2 

i 7.6 

4.5 

3.9 

7.1 

7.7 

9.9 

.5. J) 

9.0 

6.1 

8.C 

6.5 

7.7 

5.5 

2.2 

6.5 

5.7 

8.4 

10.5 

5.3 

6.4 

7.5 

10.7 

4.3 

9.6 

7.4 

4.4 

9.4 

12.4 

11.5 

7.4 



o 
O 



It 
« 

x> 

a 

k 

o 

JZ5 



10.9 
5.7 
8.5 
6.9 

11.0 
8.8 
S.S 
3.4 
5.1 



4.2 

7.4 

15.3 

3.2 

11.5 

7.0 

5.8 

10.8 

7.2 

6.0 

9.0 

13.3 

16.0 

10.0 

7.6 

4.2 

4.5 

a4 

7.7 
10.2 
5.7 
8.9 
5.4 
8.6 
6.1 
7.3 
5.8 
3.5 
7.0 
5.1 
0.9 
10.1 
4.4 
5.6 

I*) 
10.9 

3.7 
8.8 
8.1 
3.9 

12.7 
9.6 

11.0 
7.3 



11.1 
7.3 

10.5 
6.7 

14.3 

10.1 
8.3 
3.3 
6.5 



4.1 

8.7 

13.9 

3.4 

11.9 

11.2 

&H 

16.1 

9.3 

8.5 

10.4 

l.'KO 

14.7 

7.6 

6.8 

3.9 

6.1 

{*) 
9.6 

12. 2 
8.8 

11.6 
9.2 
9.2 
7.4 
9.3 
7.9 
5.3 
9.3 
7.0 
9.2 
8.4 
.5.7 
8.0 

(*) 
10.8 

4.5 
1.1.9 
9.3 
4.9 
7.9 
9.0 
14.7 
7.3 



.0 

a 

O 



12.7 
&5 
9.2 
4.8 

10.7 
9.8 
9.4 
3.7 
5.4 



&4 

4.7 

18.3 

3.6 

13.4 

13.0 

7.1 

12.9 

8.0 

9.2 

19.0 

15.0 

25. 3 

8.1 

&8 

3.5 

5.9 

(*) 
6.9 
14.2 
8.2 
9.7 
8.0 
7.9 
7.1 
7.1 
8.1 
4.8 

a9 

5.7 

a 4 

8 6 
4.0 
5.6 

(*) 
11.0 

4.2 

11.2 

a 2 

6.1 

ai 

8.3 

11.6 

6.6 



es 

d 
a 
n 

<1 



10.2 
6.2 
a 8 
6.5 

11.0 
9.6 
9.1 
3.9 
5.8 



6.0 

7.3 

14.4 

4.2 

11.8 

9.4 

7.6 

10. S 

9.1 

7.6 

10.9 

13.4 

20.4 

9.0 

7.5 

5.0 

5.6 



as 

12.0 
7.1 
9.2 
7.0 

a 8 

» • • " • 

7.6 
7.1 
3.4 
7.8 
5.2 
a 9 
10.6 
4.8 
6.8 



11.6 
4.5 
9.8 

ao 

5.0 

9.6 

10.4 

10.6 

.7.3 



"1>-i«r ■^i 
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Average hourly velocity of the wind (in miles) at stations of the Signal Service, U. 8, 

Army, etc, — Continued. 



Districts sad stations. 



■ «•• •««• 



Greenoa0iIe,tInd' 
H»tteras.N.C... 
Helena, Mont . . . 

Haron, Dak 

Indianapolifl, Ind 

Indianola, Tex' 

Jacksonville, Fla 

Keoknkflowa 

Key West, Fla 

Kitty Hawk, N.C» 

Knoxville, Tenn 

LaCrosae, Wis 

Lamar, Mo .................... 

Las Animas, Colo 

Leavenwortii, Kms 

Little Rock, Ark 

Los Angelea, Cal 

Lonisviue, Ky 

Lynchbnrgh,va 

Mackinaw City.Mich 

Macon, Fort, N. C* 

Maglnnis, Fort, Mont 

Marqnette, Mich 

Memphis, Tenn , 

Milwaukee, Wis 

Mobile, Ala 

Montgomery, Ala 

Montrose, Colo 

Moorhead, Minn 

Mount Washington, N. H 

Nashville, Tenn 

New Haven, Conn 

New London, Conn 

New Orleans, La...... 

New York City 

Norfolk, Va 

North Platte, Nebr 

Olympia, Wash 

Omaha, Nebr 

Oswego, N. Y. 

Palestine, Tex 

Pensacola, Fla 

Phihidelphia, Pa 

Pike's PeakJ^olo 

Pittsbargh, Pa 

Poplar Biver, Mont 

Port Angeles, Wash 

Port Huron, Mich 

Portland, Me 

Portland, Oreg 

Prescott. Ariz 

RedBluir,Cal 

Kio Grande City, Tex 

Rochester, N. Y 

Boseburg, Oregon 

Sacramento, Cal 

Saint Louis, Mo 

Saint Michael's. Ft., Alaska* . . 

Saint Paul, Minn 

Saint Vincent, Minn 

Salt Lake City, Utah 

San Antonio, Tex 

San Diego, Cal 

Sandusky, Ohio 

Sandy Hook,N. J» 

Sanford,Fh» 

San Francisco, Cal 

Santa F6, N. Mex 

Savannah, Oa 

Shaw, Fort, Mont* 

Shxeveport, La 

*■ Station dosed November 10. 1886. 
* Station closed August 20, 1886. 
' Station closed Deoember 81, 1880. 
« Stftticm closed Jane 80, 1886. 





a 



7.6 

14.7 

6.1 

9.0 

7.1 

16.4 

7.0 

3.0 

8.7 

11.6 

16.1 

6.0 

7.4 

n.3 

7.1 

7.3 

6.2 

7.0 

0.1 

4.2 

11.0 

16.0 

12.2 

11.2 

6.6 

12.5 

9.2 

7.3 

5.5 

11.0 

33.7 

7.2 

10.5 

7.6 

8.3 

12.5 

7.0 

7.7 

5.1 

11.8 

13.3 

10.7 

7.8 

12.1 

25.5 

7.5 

5.3 

4.4 

9.8 

8.3 

4.9 

7.0 

7.6 

4.7 

13.1 

1.7 

7.2 

12.2 

15.8 

6.2 

&9 

4.7 

9.3 

4.9 

14.0 

19.7 

6.9 

7.0 

7.5 

9.0 

9.0 



I 



9.6 

12.9 

10.4 

10.1 

7.7 

1&6 

5.8 

5.2 

9.4 

10.5 

15.6 

6.0 

9.3 

10.0 

8.2 

8.1 

6.0 

6.0 

&8 

5.1 

10.5 

14.6 

14.1 

11.0 

7.2 

13.5 

9.0 

6.6 

5.7 

14.8 

46.3 

6.8 

10.7 

9.0 

8.6 

16.6 

7.6 

8.1 

4.2 

&8 

13.5 

10.2 

7.5 

14.2 

26.7 

8.3 

7.5 

3.3 

12.3 

10.4 

4.6 

5.9 

5.1 

4.9 

13.6 

1.6 

9.0 

13.2 

16.2 

7.1 

11.9 

4.2 

8.6 

4.6 

15.5 

21.8 

6.9 

6.5 

7.9 

8.2 

10.8 

6.9 



1 



a6 

13.7 
7.8 

10.4 
7.0 

16.0 
7.0 
6.9 
9.6 

11.3 

16.6 
7.6 
8.5 

13.7 

10.1 

a6 

7.8 

6.1 

8.9 

5.5 

10.9 

15.9 

9.3 

&5 

8.0 

12.7 

8.7 

6.3 

7.3 

12.7 

35.2 

8.4 

9.7 

7.0 

&2 

14.5 

8 2 

8.4 

5.0 

8.7 

12.3 

10.1 

7.4 

12.0 

27.1 

7.6 

7.6 

4.2 

10.6 

&8 

5.6 

7.0 

7.7 

6.2 

12.2 

2.3 

8.8 

13.4 

15.3 

5.9 

10.3 

5.0 

9.8 

5.4 

13.5 

18.3 

6.7 

8.0 

8.8 

8.6 

6.8 

7.9 



Pi 



8.3 

10.8 
8.4 

10.8 
5.8 

14.0 
7.7 
8.9 

10.0 
9.3 

14.1 
5.6 
8.1 

1L6 

10.5 
8.3 
6.6 
6.3 
7.1 
4.0 
7.9 

15.2 

n.4 

6.9 
7.3 

10.3 
8.4 
6.6 
7.5 

14.6 

25.9 
7.3 
6.9 
6.6 
&4 
&6 
6.2 

11.1 
4.3 
8.8 
9.8 
&4 
8.2 
9.1 

20.8 
5.6 
9.9 
4.4 
9.5 
7.5 
5.6 
8.5 
8.7 
&1 

10.4 
2.9 
8.0 

1L6 

12.4 
7.1 

11.3 
6.0 
9.7 
6.9 

13.0 

15.0 
8.1 

10.1 
9.8 
9.7 
7.5 
6.5 






5.7 

11.0 
8.4 
7.5 
4.7 

13.8 
6.2 
6.9 
6.1 
9.4 

16.4 
5.4 
6 8 
&8 
&3 
6.4 
6.0 
6.8 
6.0 
3.9 
8.9 

15.8 

11.1 
8.2 
6.9 
9.4 
8.2 
5.1 
&5 

11.1 

•29.7 
6.4 
7.7 
7.2 
6.2 
8.6 
6.4 
8.2 
4.0 
5.7 
9.0 
8.6 
8.8 
9.8 

19.8 
5.3 
9.2 
5.1 
8.2 
7.5 
5.6 
8.0 
7.0 
7.3 

10.1 
2.2 
7.8 
9.3 

15.5 
6.0 
9.7 
6.1 
7.9 
6.5 

10.6 

15.6 
5.3 

10.2 
7.3 
&0 
6.4 
6.1 



9i 

a 

a 



4.5 
9.9 
8.1 
7.0 
4.4 

11.2 
6.5 
6.4 
6.3 

10.3 

14.1 
4.4 
7.2 
7.6 
8.1 
4.9 
5.0 
5.2 
6.8 
3.4 
7.0 

15.8 
8.1 
7.1 
5.4 
7.8 
6.8 
4.8 
8.3 
8.5 

27.6 
4.6 
5.8 
5.6 
5.3 
7.2 
5.0 
&8 
4.2 
5.5 

a7 

7.6 
7.3 
8.2 

14.0 
4.9 
7.9 
5.5 
7.4 
7.1 
4.9 
6.9 
7.9 
5.4 
8.6 
2.4 
&1 
9.2 
9.5 
5.9 
7.2 
5.8 
6.3 
6.3 
9.8 

13.0 
5.4 

13.0 
6.4 
7.0 
4.4 
5.9 







3.8 
8.4 
7.0 
8.2 
3.9 
10.5 
6.0 
5.3 
5.7 

a7 

11.4 
3.7 
6.3 
6.8 
6.7 
4.6 
3.7 
5.4 
4.7 
3.1 
7.3 

14.3 
5.9 
7.3 
4.3 
8.4 
5.8 
4.0 
7.8 
8.7 

3L7 
4.5 
5.2 
5.4 
5.1 
6.0 
4.3 
8.5 
3.7 
5.4 
7.4 
6.8 
5.8 
7.0 

12.0 
4.0 
8.7 
5.2 
6.9 
5.9 
5.2 
6.1 
6.0 
6.5 
7.3 
2.6 
6.5 
7.8 



5.5 
6.6 
5.8 
6.6 
6.7 
9.1 

11.2 
4.9 

12.2 
6.2 
6.0 
4.4 
8.8 



OB 


u 





4.3 
9.6 

7.2 
7.7 
4.1 



5.5 
6.0 
7.1 
11.4 
14.3 
3.5 
6.0 
8.3 
6.0 
6.4 
4.1 
6.0 
5.1 
2.4 
7.5 
15.0 
5.3 
&0 
5.4 

ao 

6.3 
4.1 
5.8 
&4 
27.9 
4.9 
5.6 
5.6 
6.7 
6.8 
4.4 
8.2 
3.4 
5.8 
8.6 
7.3 
6.5 
7.7 
9.7 
4.6 
9.0 
4.6 
7.3 
6.1 
4.9 
5.1 
5.0 
6.6 
&8 
2.7 
5.7 
9.3 



6.5 

7.9 

4.3 

6.0 

5.4 

10.0 

12.7 

6.9 

11.8 

5.7 

6.2 

3.4 

4.0 



a 



4.5 

7.2 
7.4 
8.0 
4.6 



6.1 
6.2 
8 8 
9.9 
15.1 
3.5 
8.0 
9.0 
5.9 
7.6 
4.7 
4.7 
5.2 
2.4 
10.4 
13.4 
10.0 
9.9 
6.0 
10.5 
6.9 
5.4 
6.1 
10.4 
35.2 
4.7 
6.3 
6.5 
7.7 
6.4 
5.9 
8.1 
8.5 
7.7 
9.8 
&4 
7.8 
&3 
16.4 
5.4 
10.0 
3.9 
8.0 
7.3 
5.6 
6.0 

5.2 

10.0 

3.1 

4.7 

10.9 



o 

.a 

s 

o 



4.7 
8.1 
6.7 
9.2 
4.2 



6.1 

7.4 

7.5 

13.3 

14.3 

3.0 

8 1 

8.0 

6.0 

6.5 

2.9 

5.5 

4.4 

2.0 

8.7 

12.4 

10.3 

10.4 

5.4 

10.0 

7.6 

5.1 

6.0 

12.0 

29.2 

4.6 

7.7 

6.5 

&1 

8.1 

5.6 

9.0 

2.9 

7.5 

10.5 

7.6 

7.4 

9.4 

20.7 

5.2 

6.8 

3.3 

a6 

6.3 
4.2 
6.7 
4.1 
3.2 
11.4 
2.2 
4.8 

a7 



7.6 
9.5 
6.2 



a 



10.6 
7.8 
9.8 
6.6 



5.1 

4.8 

10.2 

13.3 

13.7 

5.9 

a3 

11.2 
6.9 

ai 

3.7 
6.2 
7.3 
3.6 
14.2 
11.9 

lao 

11.6 

ao 

13.2 

ai 

5.1 
4.6 
11.8 
31.9 
6.6 
7.9 
7.8 

a2 

9.8 
7.4 
9.6 
3.7 
10.0 
15.5 
9.9 

as 

10.9 

29.0 

a 6 

7.8 

4.1 

14.2 

a6 

3.7 
&4 



« 

a 
s 

o 
Q 



12.4 

a 3 

7.6 

a 3 



a 5 


6.4 


10.7 


ia7 


7.6 


a 8 


5.3 


a 4 


ao 


4.6 



ao 

9.9 
5.6 
7.6 
5.4 
12.5 
17.4 
9.1 
8.0 

a5 
a4 
as 

4.3 



5.2 
2.6 
7.7 
11.0 
14.8 
5.2 
7.3 

lao 

5.4 
7.4 
6.6 
4 9 

a2 

2.4 
13.0 

9.6 
11.9 
11.8 

80 
10.9 

7.4 

ao 

4.3 

9.6 

37.5 

a 9 

a8 

7.4 

ao 

10.0 

ao 

7.8 
4.5 
7.7 
12.8 
9.9 

a 2 

11.9 
31.8 
7.4 
5.8 
a 2 
U.1 
a 9 
a 4 
ao 



ao 

14.3 
2.4 

ai 

12.2 



a5 

10.4 

a8 
a2 

4.9 

ia4 

19.5 

a 6 
a9 

7.9 

ai 



4.0 

12.0 

2.8 

4.4 

n.3 



as 
as 
ao 

7.4 

a 7 

12.4 

I • « • I 

5.9 

as 
a 7 
a 4 



ao 



-3 

(3 



10.8 
7.6 
&8 
5.5 



a2 

5.8 
&1 
10.8 
14.8 
5.0 
7.6 
9.7 
7.4 
6.9 
6. 
5. 
6. 



3 

7 
7 



as 



3.6 

9.8 

14.2 

10.5 

9.3 

a4 

10.7 
7.5 

a 4 
a4 

11.3 
32.4 
6.1 
7.0 
6.8 
7.4 
9.6 

a 2 

a 6 

4.0 
7.6 

ia9 
as 

7.3 
10.0 
21.1 

a 2 
ao 

4.3 
0.5 
7.0 
5.0 
6.3 



a 7 

11.0 

2.2 

a4 

lag 



a6 

.9.1 

ao 
ao 

5.4 

12.2 

.•Mas 

6.5 
9.0 
7.2 
7.3 



* Station dosed November 80, 1886. 

• Station dosed October 97, 1880. 
' No record. 



REPORT OP THE CHIEF SIGNAL OFFICER. 



317 



Average hourly velocity of the wind (in miles) at atatione of the Sigfial Service, Z7. 8, 

Armiff etc. — Continued. 



Diatricts and stations. 


>^ 

11.3 
10.6 
9.0 
4.2 
10.6 
10.4 

(») 

8.7 

19.5 

3.1 

7.1 

12 5 

12.8 

12.3 

5.1 

5.9 

6.3 

6.5 

9.7 

10.3 

&2 


• 

g 

11.0 

5.7 

10.8 

4-7 

12.0 

9.0 

9.2 

10.4 

15.2 

4.0 

10.1 

16.4 

15.0 

13.6 

6.0 

6.5 

7.9 

6.9 

7.8 

10.4 

5.6 


• 

.d 

13.9 

4.3 

11.3 

6.7 

11.0 

10.5 

9.9 

9.6 

13.7 

5.0 

9.9 

14.4 

14.7 

13.5 

5.8 

8.4 

8.5 

7.9 

9.1 

&9 

7.1 


< 

13.8 

9.9 

11.7 

5.4 

10.3 

11.1 

13.2 

11.2 

1L7 

6.3 

9.9 

16.8 

13.6 

15.1 

6.2 

7.2 

6.9 

7.7 

10.2 

11.0 

&0 


1 

10.2 
8.2 

11.9 
5.8 
7.3 

(«) 
9.3 
8.1 
9.8 
4.4 
7.2 
13.8 
10.7 
10.9 
7.0 
7.0 
5.5 
7.8 
8.4 
6.3 
6.6 


d 

11.8 
8.3 

11.4 
5.3 
5.8 
5.7 
5.7 
7.8 
7.9 
4.2 
6.7 

10.4 


d 

8.7 
7.0 
10 9 
3.9 
5.0 
5.0 


■ d 
to 

d 

8.9 
6.6 
10.2 
4.2 
6.2 
4.4 


i 

a 


1 

9.3 
10.0 
8.2 
4.0 
6.9 
5.7 


§ 

1 

10.6 
14.4 


1 

12.0 
13.1 


t 


Sm, Fort. Ind. T 

Sitka, Alaska 

Smith ville. K. C.i») 


10.4 
8.3 
8.5 
4.4 
7.5 
4.2 


11.0 

a9 


Snokane Falls Wash 


3.0 

10.2 

9.2 


4.1 

&0 
8.9 


4.7 


Springfield, 111 

Stanton, Fort, N. Hex 

Stockton. Fort, Tex I'l 


8.4 


Sullv. Fort. Dak 


7.8 
8.7 
5.3 
6.5 
10.6 


7.8 
8.8 
5.6 
6.5 
10.7 
. - . . • 


7.3 

ILl 

3.6 

6.5 

15.2 


9.8 

10.3 

3.3 

7.0 

13.0 


11.5 
14.5 
3.5 
10.4 
13.8 


7.7 

16.7 

2.3 

8.3 

10.2 


9.0 


Tatoosh Isluid.Wash 


12.3 


Thomas. Fort. Ariz 


4.1 


Toledo, OWo 

Totten. Fort Dak 


8.0 
13.2 


irnAlAAhVo. A Inalrn /4\ 




Valentine, Nebr ..-. 

Vicksbarir. Miss 


10.0 
5.8 
6.7 
5.1 
6.6 
&0 
6.7 
6.1 


11.6 
4.3 
5.0 
4.5 
5.8 
6.9 
7.1 
6.5 


11.2 
4.4 
5.4 
4.5 
6.1 
6.4 
5.8 
6.4 


11. 9v 
5.5 
6.3 
4.7 
5.5 
6.6 
&6 
4.1 


12.6^ 
5.0 
5.1 
4.8 
5.2 
6.4 
8.6 
5.0 


14.6 
6.7 
.5.1 
6.2 
6.4 
7.4 
0.0 
7.4 


11.2 
7.1 
6.2 
5.6 
5.7 
8.7 
7.9 
5.4 


12.4 
5.7 


Walla Walla. Wash 


6.3 


Washington City 

Wilmington, N. C 

Winnemncca, Nev. 


5.8 
6.5 
8.0 


Yankton. Dak 


8.5 


ViimAu Ariz. T, -...,. ---,-r.-T,»--- 


6.2 







> station closed October 31. 1886. 
s Station dosed June 20, 1886. 



» No record. 

* Station closed Hay 22, 1886. 
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APPENDIX No. 37. 

Maximum velodtif of the wind (in mil^ per hour) at stations of the Signal Service, U, S. 

Army, for eaoh month of the year 18ti6. 



Stations. 



Abilene, Tex 

Albany, N.Y 

Alexander, Fort, Alaska^ . . 

Alpena, Mich ^ 

Apache, Fort, Ariz 

A»8inaboine, Fort, Mont — 

Atlanta, 6a 

Atlantic City, N.J 

Augusta, Ga 

Baltimore, Md 

Behring's Island, Behring 

Sea» 

Benton, Fort, Mont' 

Bidwell, Fort, Cal 

Bismarck, Bak 

Block Island, R. I 

Bois6 City, Idaho 

Boston, Mass 

Bridger, Fort, Wy o 

Brownsville. Tex 

Buffalo, if. Y 

Buford,Fort, Dak 

Cairo, 111 

Canby, Fort, Wash 

Cape Henry, Va.* 

Cape Mendocino, Cal 

Cedar Keys, Fla 

Charleston, S. C 

Charlotte, N. C 

Chattanooga, Tenn 

Cheyenne. Wyo 

Chicago, 111 

Chiucoteague, Ya 

Ciociunati, Ohio 

Cleveland, Ohio 

Columbus, Ohio 

Cuncordia, Kans 

Custer, Fort, Mont 

Davenport, Iowa 

Davis, Fort, Tex 

Deadwood. Dak 

' Denver, Colo 

Des Moines, Iowa 

Detroit, Mich 

Dodge City, Kans 

Dubuque, *Iowa 

Duluth, Minn 

Eastport. Me 

Elliott, Fort, Tex 

El Paso, Tex 

Erie, Pa 

Escanaba, Mich 

Fort Smith, Ark 

Frisco. Utah 

Galveston, Tex 

Grand Haven, Mich 

Grant, Fort, Ariz I 37 

Greencastle, Ind^v I 24 

1 Station closed June 12. 1886. 

* Station closed May 7, 1886. 

* Station closed December 8, 1886. 
' For 28 days. 

* St»tioD closed Deceml^er 31, 1886, 



• 

i? 

c 

s 

•-9 


• 

e 

.a 
29 


• 

u 


t 

< 


• 


• 

§ 


• 


1^ 



5 


1 


1 

8 


1 
f 

'A 
35 


.a 
§ 


44 


36 


44 


32 


36 


23 


48 


26 


36 


38 


36 


34 


34 


39 


28 


24 


25 


31 


26 


27 


32 


24 


an 


35 


60 
26 


47 
30 


62 
28 


48 
32 














27 


26 


40 


26 


36 


36 


31 


30 


27 


33 


36 


37 


29 


35 


34 


32 


28 


43 


20 


45 


55 


54 


37 


45 


45 


59 


42 


41 


48 


49 


52 


36 


32 


33 


33 


32 


32 


19 


26 


22 


24 


30 


36 


53 


37 


31 


32 


39 


35 


25 


37 


22 


25 


42 


36 


25 


19 


24 


24 


26 


24 


30 


16 


17 


17 


20 


23 


27 


36 


25 


28 


20 


18 


23 


17 


21 


20 


28 


26 


37 


26 

58 
28 


41 
31 
23 


42 
45 
24 


















26 


25 
20 


28 
20 


36 
26 


■" 49 
22 


37 
18 








28 


28 


28 


30 


27 


39 


37 


42 


31 


28 


28 


48 


40 


33 


53 


45 


64 


54 


44 


40 


38 


31 


30 


40 


84 


42 


52 


51 


26 


25 


30 


24 


20 


21 


22 


15 


21 


18 


21 


18 


64 


49 


4t 


51 


36 


27 


27 


34 


32 


40 


44 


37 


40 


39 


40 


46 


38 


36 


32 


32 


39 


33 


40 


40 


86 


29 


31 


26 


27 


20 


24 


19 


68 


20 


*28 


28 


48 


57 


36 


46 


33 


82 


22 


28 


44 


63 


58 


44 


40 


46 


52 


36 


46 


36 


48 


40 


48 


30 


52 


50 


33 


28 


44 


29 


37 


28 


25 


38 


30 


32 


32 


32 


68 


64 


46 


44 


36 


32 


42 


42 


42 


50 


48 


58 


60 


52 


48 


40 


60 


34 


36 


44 


38 


44 


60 


47 


144 


75 


70 


80 


80 


52 


56 


42 


45 


44 


64 


88 


82 


25 


33 


34 


34 


68 


35 


32 


27 


32 


34 


38 


29 


24 


26 


32 


24 


44 


28 


21 


24 


26 


28 


24 


27 


26 


28 


22 


25 


24 


22 


26 


20 


16 


36 


18 


26 


34 


30 


32 


28 


22 


22 


20 


17 


22 


36 


28 


52 


46 


56 


40 


30 


20 


32 


32 


38 


40 


(•) 


s 


28 


29 


20 


30 


22 


20 


23 


24 


22 


37 


32 


40 


61 


51 


30 


50 


32 


36 


37 


31 


34 


46 


52 


31 


34 


30 


29 


30 


28 


33 


44 


32 


40 


36 


39 


34 


28 


30 


44 


24 


22 


20 


32 


32 


44 


40 


31 


34 


32 


32 


28 


28 


22 


39 


34 


29 


45 


40 


40 


38 


37 


34 


44 


32 


30 


24 


24 


29 


36 


36 


36 


(') 


<•) 


35 


36 


36 


44 


39 


32 


31 


87 


•41 


38 


26 


32 


27 


39 


36 


24 


27 


32 


34 


38 


34 


24 


32 


30 


32 


38 


28 


56 


28 


31 


22 


20 


38 


38 


33 


31 


26 


26 


16 


17 


23 


17 


18 


21 


14 


23 


42 


42 


43 


32 


• 39 


40 


32 


34 


36 


32 


38 


36 


2U 


22 


22 


24 


20 


24 


19 


24 


24 


22 


26 


23 


32 


35 


27 


40 


27 


26 


24 


26 


30 


52 


34 


28 


44 


40 


52 


56 


45 


44 


38 


30 


35 


33 


44 


40 


16 


20 


22 


20 


20 


16 


16 


18 


20 


25 


24 


18 


40 


40 


36 


36 


28 


28 


23 


28 


30 


30 


40 


38 


(iO 


40 


44 


58 


29 


25 


20 


25 


24 


(•) 


(•) 


(•> 


50 


45 


48 


50 


49 


46 


64 


40 


(') 


36 


50 


52 


28 


24 


25 


25 


21 


29 


30 


28 


24 


20 


23 


26 


43 


37 


33 


83 


26 


24 


24 


24 


30 


36 


43 


42 


30 


34 


20 


82 


24 


24 


21 


20 


26 


27 


28 


28 


25 


21 


24 


<») 


14 


49 


18 


12 


17 


16 


30 


24 


60 


30 


38 


36 


37 


56 


48 


86 


32 


50 


43 


43 


42 


37 


36 


32 


30 


50 


32 


63 


34 


55 


28 


32 


40 


36 


36 


31 


34 


25 


28 


28 


41 


52 


52 


39 


37 


40 


34 


.33 


32 


(•) 


(•) 


44 


40 


36 


40 


28 


24 


28 


32 


24 


80 


15 


16 


31 


28 


30 




• • • • 



• No record. 

' Incomplete. 

• For 29 days. 
•Gale. 

» Station clo8e4 November 10, 1886. 
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Maximum velocitif of tlie wind {in miles per hour) at.atatiom of the Signal Service, U, S. 

Army^ etc, — Contiiiaed. 



Stations. 




Hatteras, N. C 

Helena, Mont 

Haron, Dak 

Indianapolis, Ind 

ludianola, Tex ^ 

Jacksonville, Fia 

Keeler, Cal 

Keokak, Iowa 

Key West, ria. 

Kitty Hawk. N. C. « 

KnoxYiUe, Tenn 

La Crosse, Wis 

Lamar, Mo 

Las Animas, Colo 

Leavenworth, Kans 

Little Rock, Ark 

Los Angeles. Cal 

Louisville, Ky 

Ly uchburgh, Va 

Mackinaw Citv, Mich 

Macon, Fort if . C." 

Ma<ic>nnis, Fort, Mont 

Marqutitto, Mich 

Memphis, Tenn 

Milwaukee, Wis 

Mobile, Ala 

Montgomery, Ala 

Montrose, Colo 

Moorbeail, Minn 

Mount Washington, N. H.. 

Nashville, Tenn 

Now Haven, Conn 

New London, Conn 

New Orleans, La 

New York City 

Norfolk, Va 

North Platte, Nebr 

Olympia, Wash 

Omaha,Nebr 

Oswego, N.T 

Palestine, Tex 

Ponsacola, Fla 

Philadelphia, Pa 

Pike's Peak, Colo 

Pittsburgh, Pa 

Poplar River, Mont 

Port Angeles, Wash 

Port Huron, Mich 

Portland, Me , 

Portland, Oregon 

Prcscott, Ariz , 

Red Bluflf,Cal 

Rio Grande City, Tex 

Rochester, N. Y. 

Roseburgh, Oregon 

Sacramento, Cal 

Saint Louis, Mo 

Saint Michael's, Ft , Alaska^ 

Saint Paal, Minn 

Saint Vincent, Minn 

Salt Lake City, Utah 

San Antonio, Tex 

San Diogo, Cal 

Sandusky, Ohio , 

Sandy Hook, N. J. * 

Sanford,Fla , 

San Francisco, Cal 

Santa F6, N. Mex 

Savannah, Ga 

Shaw, Fort, Mont. * 

Shreveport,La , 

Sill, Fort, Ind. T 

Sitka, Alaska 

SmithvUle, N. C. » 



46 
42 
34 
24 
60 
37 
30 
24 
30 
48 
32 
24 
33 
34 
24 
25 
37 
36 
17 
36 
62 
56 
36 
30 
3» 
32 
30 
40 
38 
122 
30 
44 
40 
31 
44 
38 
32 
23 
38 
39 
40 
28 
40 
88 
35 
33 
35 
36 
40 
22 
44 
50 
19 
60 
20 
44 
41 
66 
24 
33 
32 
31 
29 
50 
66 
26 
42 
28 
32 
44 

(') 
49 
42 
44 



01 



40 
41 
38 
2S 
48 
30 
26 
31 
31 
48 
36 
35 
36 
41 
25 
30 
20 
33 
27 
39 
4t 
78 
38 
32 
39 
28 
22 
41 
44 
138 
35 
34 
43 
26 
64 
28 
30 
19 
34 
40 
32 
21 
48 
76 
28 
37 
29 
36 
40 
21 
38 
24 
21 
54 
15 
32 
41 
60 
26 
45 
21 
42 
20 
5L 
72 
28 
25 
25 
28 
52 
24 
39 
68 
40 



• 










^ 


1 


^ 


1 


i 


si 


4 


• 

3 


5 




1 

36 


p. 


1 
O 


1 


Q 


39 


30 


48 


26 


27 


23 


23 


40 


37 


36 


40 


32 


40 


44 


36 


30 


28 


44 


44 


44 


38 


27 


30 


32 


40 


34 


34 


42 


31 


22 


20 


20 


18 


24 


32 


22 


26 


29 


28 


44 


46 
36 


40 
27 


49 
36 


40 
28 












34 


25 


24 


20 


28 


26 


38 


40 


35 


36 


40 


29 


29 


40 


39 


29 


28 


37 


26 


27 


19 


60 


32 


31 


30 


28 


35 


48 


26 


40 


52 


40 


32 


32 


29 


41 


48 


42 


56 


40 


42 


44 


38 


37 


44 


52 


38 


33 


27 


24 


26 


32 


20 


28 


42 


22 


42 


25 


32 


28 


24 


36 


32 


27 


36 


28 


40 


32 


36 


28 


19 


26 


28 


32 


38 


36 


40 


50 


44 


40 


39 


36 


36 


28 


42 


44 


27 


32 


36 


28 


19 


22 


22 


28 


27 


28 


25 


32 


23 


24 


36 


24 


28 


18 


24 


28 


25 


28 


20 


17 


22 


18 


16 


24 


30 


20 


31 


2({ 


35 


24 


24 


32 


26 


38 


26 


28 


23 


15 


17 


16 


23 


14 


12 


16 


22 


20 


36 


30 


30 


28 


26 


24 


28 


35 


53 


36 


51 


48 


44 


47 


48 


56 


31 


36 


46 


34 


43 


62 


44 


28 


33 


21 


46 


46 


52 


54 


35 


29 


32 


26 


28 


25 


30 


34 


39 


34 


32 


33 


32 


. 28 


26 


24 


36 


30 


34 


33 


37 


34 


33 


32 


32 


20 


39 


48 


44 


39 


27 


36 


28 


22 


24 


28 


21 


24 


32 


28 


25 


24 


28 


32 


16 


20 


20 


24 


25 


25 


36 


30 


34 


30 


44 


26 


32 


34 


32 


20 


38 


46 


44 


36 


36 


36 


50 


44 


48 


34 


115 


no 


88 


94 


84 


88 


100 


89 


99 


100 


36 


38 


32 


29 


75 


37 


20 


28 


39 


27 


32 


39 


30 


18 


19 


24 


18 


26 


32 


32 


32 


30 


31 


22 


23 


27 


24 


22 


48 


24 


23 


29 


23 


24 


24 


23 


27 


38 


26 


25 


54 


40 


34 


26 


29 


24 


27 


28 


40 


34 


35 


24 


27 


20 


26 


23 


21 


21 


34 


23 


36 


48 


32 


36 


40 


32 


32 


60 


40 


34 


20 


21 


16 


16 


14 


16 


18 


20 


21 


17 


36 


34 


29 


32 


24 


22 


24 


30 


37 


30 


40 


33 


33 


26 


24 


30 


32 


36 


41 


33 


32 


32 


26 


48 


30 


89 


32 


28 


28 


33 


28 


33 


29 


25 


24 


24 


24 


27 


29 


37 


36 


43 


35 


26 


36 


36 


28 


28 


40 


34 


76 


88 


74 


64 


61 


40 


64 


76 


86 


80 


22 


25 


25 


28 


25 


28 


22 


30 


32 


28 


42 


36 


41 


29 


40 


48 


48 


37 


46 


42 


24 


28 


20 


22 


21 


20 


16 


15 


25 


15 


34 


44 


28 


26 


28 


26 


40 


50 


44 


38 


32 


36 


26 


22 


24 


22 


28 


31 


44 


28 


23 


31 


21 


22 


17 


20 


24 


21 


22 


24 


36 


32 


37 


29 


29 


24 


26 


36 


40 


24 


28 


40 


26 


28 


24 


16 


24 


18 


26 


33 


20 


21 


18 


18 


21 


19 


15 


14 


21 


20 


40 


36 


32 


32 


28 


34 


• 34 


44 


48 


40 


14 


18 


17 


13 


16 


13 


18 


16 


14 


24 


37 


36 


27 


42 


20 


18 


26 


17 


36 


25 


37 


33 


44 


38 


28 


46 


40 


52 


43 


36 


58 


48 
28 


62 

28 


30 
37 














36 


22 


31 


32 


29 


35 


21 


39 


36 


35 


28 


27 


39 


39 


30 


46 


39 


25 


32 


28 


28 


!.'8 


26 


22 


28 


28 


28 


30 


28 


28 


34 


28 


60 


24 


28 


30 


24 


28 


37 


21 


24 


19 


19 


18 


19 


32 


16 


40 


46 


35 


35 


36 


36 


46 


53 


47 


52 


60 


60 


48 


40 


66 


• 60 


40 


48 


60 


• • a • 


23 


33 


18 


28 


27 


26 


26 


32 


23 


22 


31 


26 


31 


34 


32 


34 


31 


28 


30 


20 


29 


38 


32 


31 


27 


28 


21 


24 


28 


26 


32 


37 


25 


28 


26 


32 


23 


27 


28 


26 


48 


32 


41 


36 


32 


27 


30 


•29 




.. 


28 


21 


24 


21 


19 


19 


18 


25 


24 


25 


52 


44 


42 


37 


32 


27 


34 


36 


31 


46 


23 


40 


39 


34 


32 


32 


40 


40 


55 


52 


42 


33 


36 


36 


44 


28 


24 


20 




• »«r 



' station closed August 20, 1886. 
' Station closed December 31, 1886. 
' Station closed June 30, 1886. 
* l^tfttiO)^ c}q8o4 November 30, X%^. 



^ Station closed October 27, 1886. 

« For 27 days. 

' No record. 

• Statio^ oJo9e4 Optol^er 31, XSW, 
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Maximum velooity of the wind (in miles per hour) at stations of the Signal Service, U. 8. 

Army, etc. — Continaed. 



SUtiODS 



Spokane Falls, Wash . 

Springfield, lU 

Stanton, Fort, N. Mex 
Stockton, Fort, Tex. * 

Sully, Fort. DaAc 

Tatoosh Island, Wash 
Thomas, Fort, Aria . . 

Toledo, Ohio 

Totten. Fort Dak 

ITnalashka, Alaski^. . 

Valentine, Nebr 

Vioksbarg, Miss 

Walla WaUa. Wash.. 

Washington (Mty 

Wilmington, KG 

Winnemaooa, Not... 

Yankton, Dak 

Yama, Aria 



9 



36 
29 
49 

(•) 
44 
54 
18 
37 
43 
46 
66 
27 
30 
28 
25 
41 
39 
30 



& 






34 
36 
40 
38 
44 
66 
26 
40 
56 
40 
75 
30 
36 
38 
30 
36 
86 
26 



I 



42 
36 
48 
47 
44 
47 
26 
29 
40 
40 
44 
^ 
44 
30 
30 
40 
38 
36 



I 



26 
28 
36 
41 
44 
48 
29 
83 
42 
40 
60 
26 
26 
30 
25 
42 
39 
44 



I 



25 
26 

(') 
36 
37 
37 
24 
23 
42 
36 
54 
20 
40 
24 
30 
35 
32 
32 



6 



27 
24 
27 
32 
39 
25 
23 
26 
40 



38 
24 
24 
19 
24 
31 
30 
24 






23 
20 
44 



36 
33 
33 
27 
32 



44 

21 
22 
18 
30 
31 
30 
32 



1| 





25 
83 
22 



46 
28 
32 
26 
52 



42 
24 
20 
16 
20 
25 
82 
34 



I 



32 
24 
26 



42 
46 
19 
26 
48 



42 
20 
36 
21 
20 
27 
32 
19 



I 

8 



25 
34 
85 



36 
39 
21 
44 
45 



48 
25 
26 
24 
16 
34 
37 
30 



fc4 

o 
.a 

a 



23 
34 
40 



48 
43 
24 
36 
64 



55 
24 
24 
29 
34 
25 
87 
88 



I 
s 

« 



25 
28 
46 



40 

51 
20 
82 
50 



56 
30 
28 
26 
25 
29 
36 
23 



> No record. 



* SUtion closed June 20, 1886. 



s SUUon closed May 22, 1886. 
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APPENDIX NO. 38. 

Average olotidinees— scale of to 10 — at stations of the Signal Service, U. S. Army, for 
each month and the year 1866. {Computed from the tri-daily telegraphic observations.) 

[The monthly average is obtained by dividinj; the earns of the amoant of cloudiness recorded daily by 

the number of observations taken. 1 



Stations. 






.0 



Abilene, Tex 3.7 3.2 

A I OniB V*! JM • JC • ■■••»• •••••• •••••« fv« o O* <f 

A lexander. Fort, Alaska^ 3. 1 5. 

Alpena, Mich 7.tf 6.3 

Apache, Fort, Aris 4.0 2.4 

Assinaboine, Fort, Mont 5. 5 5. 8 

Atlanta, Qa ..■.........•>...•>•. 5. 8 4. 1 

Atlantic City, N. J 6.0 4.7 

Aufn^^ta, Q* .............•••.••• 5. 7 4. 

Baltimore, Md 6.0 4.4 

Behring's Ishind, Behring Sea * 8. 4 8. 6 

Benton. Fort, Mont* 6.6 6.3 

Bidirell. Fort, Cal 5.0 3.7 

Bismarck, Dak I 45 4.0 

Brock Island, R. I { 6.4 4.7 

Boi86 City, Idaho ft.7 3.7 

Boston, Mass 5.6 5.1 

Bridger.Fort Wyo..* 4.8 3.2 

Brownsville, Tex 4.4 5.2 

Bnfl&klo, N.Y 8.1 7.3 

Bnford. Fort, Dak 5.7 6.3 

Cairo, ni 6.3 4.6 

Canby, Fort, Wash 6.0 6.7 

Cape Henry, Va» 4.4 2.0 

Cape Mendocino, Gal* 6.2 4.3 

Cedar Keys, Fla , 6.0 3.0 

Charleston J(. C 4.8 3.0 

Charlotte, jf. C 5.2 8.4 

Chattanooga. Tenn 6.5 4.4 

Cheyenne/wyo 4.3 8.5 

Chicago, HI ..••.•«•■••••••-••••. 6. 4 5. 6 

Chlncoteagne, Ya 5.1 8.2 

Cincinnati Ohio 7.4 5.4 

Cleveland, Ohio 7 5 6.3 

Columbus, Ohio 7.7 5.8 

Concordia, Elans 4.0 4.U 

Custer, Fort, Mont 4.7 5.0 

Davenpotti Iowa 6.6 5.6 

Davis, Fort, Tex 1.8 2.3 

Peadwpod, Dak 3.5 4.2 

Denver, Colo 3.5 8.8 

Des Moines, Iowa 6.8 5.4 

Detroit, Mich ...■■■....«.•.••..• 7. 7 6. 8 

Dodge City, Kans 5.2 3.3 

Dubuane, Iowa ................. 6.1 5.3 

Duluth, Minn 6.2 5.8 

Eastport, Me 6.7 6.7 

Elliott, Fort, Tex 3.6 3.6 

El Paso, Tex 3.1 2.0 

Erie. Pa 8.1 6.7 

Escanaba, Mich 7.5 6.6 

Fort Smith, Ark 6.8 4.5 

Frisco, Utah 4.7 3.3 

Galveston, Tex 5.0 4.0 

Grand Haven, Mich &5 7.4 

Grant, Fort Aril 3.7 2.3 

Greencastle, Ind' 7.6 5,7 

1 Station closed June 12, 1886, 

* Station closed May 7. 188Q. 
■ No record. 

* Station olosod December 8, 1880, 

8930— sia 87 ^21 



^ 



3.0 

6.8 
7.4 
6.3 
2.3 
4.7 
4.0 
4.2 
6.2 
5.1 
8.6 
6.3 
6.0 
6.6 
5.1 
4.4 
5.6 
4.0 
6.3 
7.1 
6.6 
6.8 
6.0 
3.5 
5.3 
6.4 
5.6 
5.6 
6.1 
4.4 
5.7 
4.0 
6.6 
6.8 
6.4 
5.1 
5.0 
6.0 
2.1 
4.0 
4.6 
7.1 
5.0 
4.3 
6.0 
4.7 
6.2 
3.7 
2.8 
6.6 
6.8 
5.6 
4.3 
5.3 
5.8 
1.0 
6,9 



•c 



8.0 
6.1 
4.8 
5.2 
1.8 
4.0 
4.8 
4.2 
4.5 
6.3 

ai 

3.J> 
6.6 
4.5 
4.6 
6.2 
4.8 
6.1 
6.6 
5.3 
•4.5 
6.2 
6.8 
8.8 
6.3 
4.3 
4.3 
6.4 
5.0 
6.1 
6.0 
4.5 
5.0 
4.8 
5.2 
4.4 
5.0 
5.7 
1.4 
5.0 
6.3 
7.0 
5.0 
4.0 
5.0 
4.2 
3.5 
3.6 
1.6 
4.4 
6.1 
6.3 
4.0 
4.5 
5.0 
0.0 
6,4 



I 



2.1 
6.6 
7.4 
4.8 
2.2 
4.2 
3.2 
5.4 
3.4 
5.0 



3.4 
4.6 
4.3 
5.4 
3.2 
6.3 
3.7 
8.3 
4.6 
6.4 
4.0 
6.0 
4.1 
5.6 
4.0 
3.5 
5.2 
3.8 
3.8 
4.2 
4.5 
4.6 
4.5 
4.6 
3.1 
6.4 
4.6 
1.7 
3.6 
3.2 
6.6 
4.6 
3.0 
4.8 
3.7 
6.1 
2.0 
3.7 
4.1 
6.8 
3.4 
2.2 
3.6 
4.0 
2.0 
4.4 




►9 



3.6 

6.6 



4.7 
1.3 
5.0 
6.3 
5.4 
6.4 
5.7 



5.3 
2.6 
4.5 
4.8 
2.2 
6.2 
3.8 
3.0 
4.3 
5.7 
6.1 
7.4 
6.3 
4.1 
6.7 
6.7 
6.7 
6.6 
4.7 
4.0 
5.5 
5.2 
4.2 
4.6 
8.0 
5.2 
4.0 
3.4 
3.3 
4.0 
6 1 
4.1 
3.8 
3.0 
4.3 
4.1 
4.0 
2.4 
3.7 
6.4 
5.0 
1.6 
4.7 
3.0 

(») 
4.2 



•& 

•^ 



*3.8 
4.6 



4.1 
4.8 
3.4 
8.4 
4.6 
4.8 
4.8 



2.4 
2.4 

3.4 
4.0 
2.2 
3.0 
3.7 
8.5 
4.4 
4.8 
3.0 
6.5 
4.3 
3.6 
7.0 
5.4 
5.4 
3.6 
3.8 
2.6 
4.8 
3.1 
8.7 
4.5 
2.0 
4.2 
2.5 
8.1 
3.3 
3.7 
8.6 
4.0 
8.1 
2.5 
3.2 
3.5 
3.2 
4.5 
3.0 
4.2 
4.0 
2.5 
3.0 
2.7 

(») 
2.7 



4J 





8.1 

4.1 



4.6 
4.8 
3.2 
4.6 
4.6 
5.2 
4.4 



2.3 
1.3 
4.0 
3.6 
1.2 
3.4 
4.0 
3.0 
4.2 
3.7 
4.7 
6.4 
5.0 
2.4 
5.8 
5.2 
6.4 
4.8 
4.3 
4.5 
4.8 
4.4 
4.4 
4.7 
3.1 
2.6 
4.5 
3.6 
2.0 
4.2 
4.0 
4.6 
3.0 
4.6 
3.1 
2.8 
2.4 
3.0 
4.1 
4.3 
3.5 
3.0 
3.5 
4.3 
4.4 
4.3 



« 

a 



4.1 
4.0 



5.0 
3.1 
4.8 
3.6 
4.0 
4.2 
5.0 



3.0 
0.0 
3.4 
5.0 
1.0 
5.0 
1.0 
5.3 
4.3 
4.3 
4.3 
4.3 
3.0 
2.6 
6.3 
4.1 
6.1 
4.5 
3.0 
4.6 
3.0 
4.2 
4.2 
4.6 
3.4 
3.3 
6.4 
3.6 
2.6 
2.7 
6.4 
4.0 
4.1 
4.6 
4.6 
4.5 

(«) 
4.0 
4.3 
5.6 
6.4 
0.8 
6.2 
6.0 
2.4 
4.x 



I 

O 



2.2 
5.2 



a 

o 



»3.8 
6.2 



a 
n 



&6 
2.2 
6.2 
2.4 
3.6 
1.0 
3.6 



(») 

5.0 

3.5 

4.8 

4.5 

4.0 

4.1 

2.1 

6.5 

4.7 

2.5 

4.8 

3.1 

5.0 

3.5 

3.3 

2.2 

2.3 

3.7 

3.8 

3.0 

3.1 

4.7 

3 7 

3.3 

4.8 

3.6 

1.8 

2.0 

3.1 

3.6 

4.0 

2.0 

3.3 

3.8 

4.5 

3.7 

1.6 

6.0 

4.2 

3.4 

2.3 

1.0 

5.5 

1.6 

2.8 



7.6 
2.5 
4.6 
4.7 
3.7 
3.6 
4.6 



(») 

3.2 

4.4 

5.1 

3.3 

4.5 

4.1 

4.2 

7.4 

6.0 

6.0 

6.1 

3.5 

3.5 

2.0 

3.8 

4.2 

6.0 

(«) 
5.2 
4.2 
6.0 
6.6 
6.5 
3.4 
5.0 
5.3 
2.2 
4.4 
3.3 
5.0 
6.5 
2.1 
4.7 
4.6 
6.0 
2.6 
2.7 
7.6 
5.8 
4.7 
2.6 
4.4 
7.4 
2.3 



2.8 
6.8 



7.0 
2.2 
6.6 
4.0 
4.0 
6.3 
6.4 



6.7 
3.4 
6.6 
6.8 
5.0 
4.0 
2.3 
7.8 
6.0 
6.8 
8.8 
5.1 
6.7 
6.1 
5.4 
5.6 
6.8 

(») 
5.7 
4.7 
5.5 
6.2 
5.6 
3.0 
6.2 
4.2 
1.6 
4.1 
2.8 
3.8 
6.4 
2.8 
3.0 
4.6 
0.1 
2.3 
1.4 
7.6 
5.4 
4.7 
3.1 
3.8 
7.7 
2.4 



•Station closed Decembers], 1886. 
* Incomplete. 

7 Station closed Zf OYombor 10, 188Q. 



a 
a 



3.3 
6.7 



5.9 
2.8 
4.7 
4.4 
4.6 
4.6 
6.0 



3.0 
4.3 
5.0 
3.6 
4.0 
4.1 
4.1 
6.9 
5.2 
5.1 
6.2 
4.1 
4.4 
5.2 
4.7 
5.0 
4.9 

i's 

4.4 
5.0 
5.2 
5.2 
3.8 
4.8 
4.8 
2.4 
3.6 
3.8 
.5.3 
5.4 
3.6 
4.5 
4.4 
5.0 

• • • • 

2.0 
5.6 
5.5 
4.8 
3.0 
4.1 
5.( 
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Average cloutUneaa^ecale of to 10— a< ataiiotu of the Signal Service, U, S. Army, for 

each moiiA and the year 1886, 0to.— Continued. 



SUtiona. 



Hatteras, K. C 4.9 8,5 4.0 

Helena, Mont 5.0 5.0 5.2 

Huron.Dak 4.0 4.6 6.1 

Indianapolis, Ind 7.4 5.9 6.0 

Indianola. Tex^ 4.4 3.6 5.6 

Jacksonville, Fla 6.0 4.0 6.4 

Keoler.Cal 2.9 1.3 2.1 

Keoknk, Iowa 5.8 4.5 5.6 

Key West, Fla 6.2 4.8 8.9 

Kitty Hawk, N. C* 5.6 3.4 4.2 

KnoxvUle, Tenn 6.7 5.8 6.1 

LaCroRs, Wis • 6.4 5,1 5.8 

LaHar.Mo 6.1 4.0 6.8 

Las Animas. Colo 4.6 8.5 4.3 

Leavenworth, Kans 6.1 4.2 5.7 

Little Rook, Ark 6.3 8.7 5.5 

Los Anffeles, Cal 4.7 214 4.1 

LonisvlTle, Ky 6.8 4.7 5.8 

Lvnchbarsh, Va 6.2 4.4 6.7 

Mackinaw City, Mich 6.915.7 6.0 

Macoo, Fort, N. C* 5.1 3.6 4.4 

MaKinnis, Fort Mont. . : 6.8 6.8 6.3 

Marqnette, Mich 8.4 7.1 6.8 

Memphis, Tenn 6. 6 8. 5 5. 6 

Milwaukee, Wis 7.4 6.5 5.9 

Mobile, Ala 6. 7 4. 1 5. 3 

Montgomery, Ala 6.4 4.7 5.9 

Montrose, Colo 6.6 3.5 5.0 

Moorbead, Minn ..« 4.8 &8 6.1 

Meant Washington, N. H 4. 5 8. 7 4. 9 

Nashville, Tenn 7.4 4.6 6.6 

Kew Haven, Conn 6.1 4.5 5.6 

New London, Conn 6.7 5.0 6.1 

Now Orleans, La. 6.3 4.5 6.8 

New York City 6.5 3.8 6.0 

Norfolk. Va 5.0 3,0 3.9 

North Platte, Nebr 8.8 8.4 5.1 

Olympia. Wash 7.8 7.4 5.0 

Omaha, Nebr 5.4 8.2 6.6 

Oswego, N. Y 8.9 8.0 7.1 

Palestine, Tex 4.6 4.1 5.3 

Pensaoola, Fla 5.5 4.2 5.4 

Philadelphia, Pa 5.8 4.0 5.1 

Pike's Peak. Colo 8.7 3.2 3.8 

Pittsburg. Pa 7.7 6.4 6.0 

Poplar River, Mont 5.I 6.4 5.4 

Port Angeles. Wash 7.8 7.4 5.4 

Port Huron. Mich 7,9 6.7 5.9 

Portland, Me 6.4 5.2 5.9 

Portland, Oregon 7.1 6.6 4.7 

Prescott, Ariz 4.2 2.0 2.5 

RedBlulf.Cal 4.4 2.6 5.2 

Rio Grande City, Tex 4.0 4.2 4.9 

Rochester, N. Y 8.9 8.0 7.7 

Roseburg, Oregon 7.I 6.9 5.6 

Sacramento, Cal 3.6 2.3 3.7 

Saint Louis, Mo 5.8 8.9 6.4 

Saint Michael's, Fort, Alaska' . . 8. 9 3. 9 5. 7 

Saint Paul, Minn 5.9 6.6 5.8 

Saint Vincent, Minn 3.8 4.7 5.1 

Salt Lake City, Utah 5.8 4.3 4.9 

San Antonio. Tex 4.4 4.9 6.6 

San Diego, Cal 4.5 2.7 5.5 

Sandusky, Ohio 7.6 6.4 5.6 

Sandy Hook, N. J.4 4.9 3.8 4.6 

Sanford,Fla 5.7 4.3 6.1 

San Francisco. Cal 5.6 3.2 3.8 

Santa F6, N. Mex 2.9 2.1 2.1 

Savannah, Ga 5.0 4.1 5.6 

Shaw, Fort, Mont* 4.2 3.9 4.0 

Sbreveport, La 5.4 4.5 5.8 

Sill, Fort, Ind. T 4.0 2.8 3.5 

Sitka, Alaska 4.7 8.0 7.9 

Smithville,N. C.« 5.5 3:5 4,4 

* Station closed August 20, 1886. 

* Station closed December 31, 1880. 
' Statioq closed Jt(ne 30, ;886. 



p. 



4.1 
5.7 
4.8 
5.9 
4.9 
4.3 
LO 
4.9 
4.0 
4.4 
6.1 
5.1 
4.8 
5.4 
6.1 
5.6 
4.5 
5.5 
5.5 
4.7 
4.7 
4.7 
5.0 
4.5 
5.5 
4.0 
4.5 
5.8 
5.4 
4.3 
5.5 
5.7 
4.9 
4.5 
4.6 
4.9 
5.6 
6.0 
5.5 
5.2 
4.8 
4.5 
6.8 
4.4 
5.3 
3.4 
&6 
4.8 
4.7 
6.1 
L8 
5.3 
5.2 
6.0 
5.5 
3.0 
5.4 
5.3 
6.0 
5.5 
6.2 
6.2 
4.3 
4.9 
4.6 
3.8 
5.3 
3 2 
3.8 
4.3 
4.8 
3.8 
6.5 
3.8 






3.5 
4.8 
4.4 
5.1 
3.0 
3.6 
1.4 
8.6 
3.8 
4.4 
4.7 
3.6 
3.8 
8.1 
3.6 
4.4 
8.2 
4.9 
6.6 
4.5 
8.7 
5.0 
5.2 
8.2 
8.7 
8.0 
8,2 
2.8 
4.4 
3.7 
4.0 
5.7 
6.0 
3.2 
5.6 
4.9 
4.1 
6.0 
8.8 
4.8 
8,0 
2.9 
6.8 
2.6 
5.4 
3.9 
5.6 
4.8 
5.3 
5.8 
2.4 
4.2 
2.6 
5.2 
5.1 
2.1 
4.2 
8.5 
4.3 
4.5 
3.9 
4.1 
4.1 
4.3 
5.5 
8.4 
4.1 
2.3 
3.0 
3.3 
2.9 
2.0 
6.2 
3.2 



• 

s 


• 


d 





^ 


*^ 


5.0 


4.4 


4.7 


3.6 


8.5 


3.7 


5.1 


3.5 


3.7 


4.2 


5.8 


6.7 


0.4 


0.8 


3.4 


1.6 


5.7 


6.7 


5.6 


4.2 


7.0 


4.9 


4.1 


3.0 


4.6 


3.3 


3.8 


3.4 


4.2 


2.7 


6.2 


4.8 


8.9 


2.8 


6.2 


3.4 


6.8 


5.0 


4.1 


8.0 


6.6 


5.5 


5.9 


4.8 


5.2 


4.0 


6.6 


2.4 


3.4 


8.5 


4.9 


4 3 


6.7 


4.8 


1.9 


3.4 


4.2 


3.5 


4.2 


3.8 


6.0 


2.9 


6.2 


5.1 


6.0 


6.0 


6.1 


4.7 


4.8 


3.9 


5.0 


4.8 


4.2 


3.6 


5.1 


3.8 


3.7 


3.1 


4.8 


4.1 


4.5 


4,2 


4.6 


4.7 


5.3 


4.7 


3.5 


3.4 


5.0 


4.5 


4.7 


2.7 


5.3 


3.7 


4.1 


3.4 


5.3 


4.3 


5.2 


4.0 


0.8 


3.4 


1.2 


L4 


4.0 


S.0 


5.2 


5.0 


3.9 


4.2 


0.0 


0.2 


4.4 


2.6 


7.9 
4.0 




3.7 


4.6 


3.8 


2.7 


2.6 


4.0 


4.9 


6.4 


5.9 


4.3 


8.7 


4.6 


3.9 


4.8 


6.4 


2.6 


3.5 


2.1 


2.7 


5.5 


5.3 


5. 1 3. 


5.2 


3.2 


3.4 


2.8 


7.2 


6.9 


5.3 


4.9 



I 






5.4 
1.4 
3.6 
4.9 



5.1 
1.7 
2.9 
4.9 
5.9 
5.1 
3.9 
3.5 
8.3 
3.0 
4.1 
2.1 
4.4 
5.8 
3.6 
6.0 
8.6 
4.8 
3,5 
4.8 
3.8 
5.3 
4.3 
3.1 
3.0 
4.9 
4.3 
4.8 
4.0 
3.5 
5.9 
8.0 
3.2 
4.2 
4.6 
3.1 
4.4 
4.6 
4.7 
5.8 
2.2 
3.4 
4.3 
3.5 
2.4 
4.4 
0.7 
2.7 
4.8 
2.1 
0.2 
3.9 



3.4 
2.9 
3.7 
4.3 
2.9 
5.1 
3.7 
4.4 
4.3 
3.5 
5.1 
2.0 
2.1 
3.1 
7.0 
6.0 



3.5 
3.4 
4.0 
4.5 



5.0 
0.1 
4.2 
5.2 
4.6 
4.6 
5.5 
4.1 
3.0 
4.0 
4 6 
2.5 
4.6 
5.1 
5.6 
3.9 
3.9 
6.1 
3.9 
5.6 
3.6 
4.3 
2.3 
4.8 
3.5 
3.8 
5.6 
5.9 
4.6 
5.3 
4.5 
2.6 
3.5 
5.0 
4.7 
5.0 
3.*9 
5.3 
2.3 
4.2 
3.3 
3.2 
5.1 
5.0 
3.1 
L2 
0.5 
6.3 
5.3 
2.3 
0.1 
4.3 



6.0 
4.0 
L8 
5.5 
4.9 
4.3 
4.4 
4.0 
3.3 
2.5 
4.3 
3.5 
8.7 
3.9 
8.3 
3.6 



I 

O 



3.2 
5.2 
3.1 
8.1 



4.2 
2.0 
2.9 
5.3 
3.4 
3.0 
3.4 
2.8 
2.7 
8.2 
2.6 
3.2 
2.9 
2.6 
4.7 
2.4 
4.2 
4.8 
L8 
4.3 
2.3 
2.4 
3.6 
5.2 
8.7 
2.7 
4.8 
5.1 
2.2 
4.3 
3.3 
2.9 
6.0 
4.1 
6.9 
3.0 
2.2 
3.9 
2.9 
8.9 
4.1 
6.7 
4.8 
4.7 
5.5 
1.8 
3.5 
2.1 
5.9 
5.6 
L7 
2.8 



4.2 
4.7 
3.5 
3.6 
5.7 
4.5 
4.5 
5.3 
3.3 
1.7 
3.0 
5.2 
2.6 
2.8 
7.6 
2.5 



a 

► 



3.2 
5.5 
4.8 
5.7 



2.4 
1.8 
4.3 
4.6 
4.0 
5.0 
5.1 
4.1 
2.4 
3.9 
4.2 
1.6 
5.3 
4.7 
6.9 
2.9 
5.3 
6.9 
4.7 
5.8 
4.2 
4.8 
3.6 
6.6 
3.8 
5.1 
5.0 
5.1 
4.4 
4.7 
4.4 
2.9 
5.9 
4.6 
8.3 
4.3 
3u0 
4.4 
2.0 
6.0 
4.4 
6.9 
6.6 
6.0 
4.9 
1.6 
2.6 
4.0 
7.7 
4.9 
1.3 
5.2 






4.7 
6.4 
4.1 
5.3 



4.9 
4.3 
4.7 
5.6 
2.0 
6.3 
4.9 
2.7 
2.3 
1.7 
3.6 



4.2 
3.5 
8.3 



4.5 
2.8 
3.7 
4.7 
5.0 
4.9 
5.2 
3.8 
3.5 
4.3 
5.1 
2L6 
5.7 
6.1 
6.8 
5.4 
5,8 
7.4 
5.2 
5.7 
5.3 
4.8 
3.9 
6.0 
4.0 
6.6 
5.6 
5.5 
4.5 
5.1 
5.7 
3.7 
8.0 
4.9 
8.3 
4.4 
4.7 
5.5 
2.6 
6.x 
4.8 
7.4 
5.8 
5.9 
7.5 
2.1 
6.1 
1.9 
8.2 
6.8 
4.4 
5.4 



4.2 
4.0 
5.2 
3.0 
3,6 
61 

5.'i 
5.6 
1.3 
5.0 



4.4 
2.5 

5.1 







4.1 
4.7 
4.3 
5.2 



4.8 
1.6 
3.9 
5.0 
4.5 
5.3 
4.fi 
4.2 
3.6 
4.2 
4.8 
3.1 
5.0 
5.3 
5.2 
4.4 
5.2 
5.9 
4.2 
5.1 
4.2 
4.8 
3.8 
4.0 
4.0 
5.1 
5.3 
5.5 
4.4 
4.6 
4.7 
3.7 
5.5 
4.4 
6.3 
4.2 
4.2 
5.U 
3.2 
5.5 
4.2 
5.6 
5.4 
5.2 
5.2 
2.3 
3.1 
3.8 
6.5 
4.9 
2.0 
4,5 



4.8 
4.4 
4.1 
4.8 
3.9 
5.3 

» • • • 

4.7 
3.9 
2.4 
4.4 



4.0 
3.2 
7.1 



* Station closed November 30. 1886. 
« Station closed October 27, 1886. 
> Station olo9e4 October 31> 1836, 
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Average cUmdiness — ecale of to 10— at stations of ihn Signal Service^ U. S, Army^ 

for each mon*^. and the year 1886, etc, — Continued. 



StationB. 



Spokane Falls, Wash. 

Springfield, 111 

Stanton, Fort, K. Mex 
Stockton, Fort, Tex.* 

SaUy, Fort, Dak 

Tatoosh Island, Wash 
Thomas, Fort, Ariz. . 

Toledo, Ohio 

Totten, Fort, Dak 

TlDalashka, Alaska ' . 

Valentine, Nebr 

Yioksbarj;, Miss 

Walla WalUk, Wash.. 

Washinfirton City 

Wilmington. N.C... 
Winnemacca, Nov... 

Yankton, Dak 

Ynmf^ Ariz 



s 

hi 



6.3 
6.2 
3.1 

(') 
4.9 
7.5 
4.0 
7.4 
4.1 
8.2 
5.3 
6.4 
6.7 
6.0 
6.4 
4.6 
5.3 
3.9 



3.6 
4.4 
2.1 
3.2 
5.2 
8.1 
2.1 
6.7 
5.6 
8.9 
5.7 
4.9 
5.1 
4.4 
3.6 
2.5 
3.0 
2.4 






4.3 
6.7 
2.2 
3.2 
6.1 
6.8 
1.6 
5.6 
5.2 
7.5 
6.0 
5.8 
5.6 
4.5 
4.2 
4.2 
5.7 
2.0 



=2 



4.7 
5.3 
2.0 
2.3 
4.7 
6.6 
1.4 
5.1 
5.1 
7.7 
6.1 
5.0 
5.3 
5.7 
4.1 
4.0 
5.0 
0.6 






3.6 
4.4 

(») 
1.4 
6.0 
6.5 
1.8 
4.6 
4.1 
«7.8 
5.5 
3.5 
3.8 
5.9 
4.1 
2.7 
4.2 
2.9 



a 



4.0 
3.8 
2.7 
*3.4 
3.5 
6.1 
1.3 
4.6 
4.6 



5.5 
5.5 
4.7 
5.6 

ai 

1.6 
8.8 
0.1 






2.5 
2.8 
3.1 



3.7 
6.2 
4.1 
3.7 
3.0 



4.0 
3.9 
2.9 
5.0 
5.1 
1.9 
3.7 
1.6 



■4A 
00 



0.9 
3.1 
3.6 



2.6 
4.5 
3.4 
4.8 
2.7 



4.0 
3.5 
0.6 
4.5 
5.7 
1.3 
4.3 
3.5 



9 

§ 

Itl 



1.8 
4.7 
3.5 



3.5 
40 
2.1 
4.7 
4.1 



3.5 

4.4 
1.8 
5.0 
3.9 
0.7 
4.0 
0.1 



9 

o 
O 



3.9 
2.7 
1.8 



2.4 
5.3 
1.6 
4.3 
5.2 



8.4 
2.3 
4.4 
3.4 
2.6 
4.3 
3.5 
0.7 



u 

s 

o 



3.7 
6.1 
2.2 



4.2 
6.0 
1.7 
6.8 
4.1 



4.5 
4.9 
4.6 
4.8 
3.2 
2.4 
4.4 
1.6 



u 

a 

a; 
o 



7.5 
5.0 
2.0 



5.6 
8.5 
1.0 
6.1 
4.7 



5.8 
5.2 
6.7 
6.6 
4.9 
5.1 
5.0 
1.0 



d 

d 
d 



3.0 
4.4 



4.3 
6.2 
2.2 
5.4 
4.4 



5.0 
4.6 
4.4 
5.0 
4.5 
2.9 
4.4 
1.7 



' Incomplete. 

> Station closed June 20 1886. 

4 For 20 days. 



' Station closed May 22, 1886. 
•For 22 days. 
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APPENDIX No. 39. 

Xamber 0/ clear, fair, cloudy, and rainy days at etatiom of Ike Signal Service, JT. S. Army, 
ICIoudineu in recorded on aacalo of D U lit, eacli obaoTvatinn. Clear days comprue from Ui S Moths. 



Abllei6,Tei 

AlbMJ.N.X 

AleiandeT. Fori, Alaska' 

Alliena, M<ob 

Apache. Fort. Ariz 

Amlnaboind, Fort, Mont 

Atlinta.Ga 

AtlaotioCity, N.J 

Auito«tfl,Ga 

B^more,Ud ...^ 

Behrine'H Islaod, BBhiing8ea> 



BIdwBll, Fort.Cal 

Biiniart. Dak. 

Block Island, R. I 

Boisf Cltv, Id^o 

Boston, Mass 

Bridget, Fort, Wyo 

BroiniSTllle, T«i 

BdAUd, K.Y 

Baford. Fort. Dak 

Cairo. Ill 

Canby, Fort, ■Wash.... 

Cape Henry, Va.' 

Cape Mendocino, Cal.'. 
Cedar Keys, Fla 

Charlotte, if.C. .'.".".'.'.'. 
C hatlanooga, Tenn .... 

ChovBnne.Tyyo 

Chicago, ni 

ChlncoleagQe. Va 

Ciuclanatl. Ohio 

Cleveland, Ohio. 

Colnmbas, Ohio 

Concordia, Ea US 

Custer, Fort. Mont.... 



irt, Tei.. 
i.Dak.,. 



Davis. Fat 
Deadwood. 

IletMoiuU,' ion" '.'.'.'.'.'.'.'.. 

DetriotMlch 

Dodge City. Kaua 

Dnlnth, illaa.. '.'.'.'. '.'.'.'.'.'.'.'. 

Sastport.Me 

Klllolt, Fort, Tei 

E!Paso,Tox 

Erie,Tei 

Ksesuabn. Mich 

Fort Smith, Ark 

Frisco. Utah 

Galveston, Tei 

Grand Haven. Mich 

Gl«nt,FortiArjii , 

in cloai 
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APPENDIX No. 39. 

for tacit montli of tht year 1886 (compu ted /ram the tri-iaily telfgrapMo ohservations). 
Mr,Sta22i cloudy,!3to3l>,jnclns[Te; and rain;. thoBS on vhlch.Ol Inch ormtire precipitation fell.] 



"For20aay8. 



326 REPORT OF THE CHIEF SIGNAL OFFICER. 

yunber of dtar, fair, eloadg, and rufnjr daya at ttationt of the Signal 



ya. • SUtlOD closed Jons SO, ISSO. 

loeed Dac.31. 18B6. i* SUtian olosed Not. M. 1888. 

ya. " StAlion oloaed Oct. 2T, 18M. 
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Serviee V. 8. Jrny, for wek »mA of tko year 1886, <eo.— Coatinned. 



328 BEPOET OP THE CHIEF SIGNAL OFFICES. 

yumher of tiear,faiT, eioudf, and ralng daj/t At »latio»i o/lkt Signal 



'StMtODoUMedOatolMi 31. IBM. 
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6enkef U. S* Army ^ for each mimth of the year 1886, eto.— Continued. 



Jane. 


Jaly. 


▲ngnst. 


September. 


Octobex 


• 


KoTember. 


December. 


1 


1 

16 


1 
O 

8 


►. 


1 


1 

10 


• 

1 

4 


« 

11 


1 

23 


i 

8 


1 




• 

6 


1 

14 


12 


1 

4 


10 


1 

19 


• 

12 


1 




• 

3 

4 


i 

3 
10 


1 

13 


1 

7 


10 


• 

6 

14 


is 

8 


1 
9 


• 

1 


6 


13 


17 


12 


17 


11 


2 


6 


18 


11 


2 


4 


16 


13 


2 


7 


15 


10 


5 


7 


20 


rr 

« 


4 


7 


16 


9 


5 


3 


21 


6 


4 


1 


1 


14 


15 


18 


5 


11 


15 


15 





12 


19 


17 


1 


9 


20 


25 


1 


12 


18 


28 


1 


8 


21 


29 


10 


11 


10 


13 


7 
14 


Ifi 


7 


15 


10 


14 


7 


15 


A 


18 


12 


16 


13 


12 


5 


8 


20 


8 


3 


3 


















10 


6 


6 


19 


10 


2 


4 


27 


8 


1 


3 


21 


8 


1 


6 


15 


8 


8 


11 


15 


12 


3 


8 


2 


11 


i8 


23 


13 


12 


5 


11 


17 


13 


1 


1 


14 


16 


1 


10 


10 


15 


5 


8 


20 


7 


6 


4 


8 


13 


9 


7 


10 


18 


8 


11 


19 


9 


2 


11 


18 


11 


4 

•• 


13 


15 


14 


2 


12 


18 


4 


8 


9 


23 


5 


8 


6 


22 


7 


1 


3 


24 


7 





1 


12 


18 





9 


14 


14 


3 


8 


18 


11 


2 


8 


16 


10 


4 


4 


21 


9 


1 


3 


12 


13 


5 


8 


7 


13 


11 


6 


4 


17 


9 


14 


5 


15 


11 


9 


13 


9 


9 


11 


11 


13 


6 


11 


9 


12 


10 


17 


7 


11 


12 


18 





7 


24 


31 


n9 


>5 


>0 


>0 


12 


16 


8 


1 


«12 


m 


n 


*7 


21 


8 


1 


6 


24 


6 


1 


4 


23 


5 


2 


3 


29 


2 





1 


9 


17 


4 


7 


15 


12 


4 


5 


8 


17 


6 


11 


6 


19 


5 


16 


14 


10 


7 


5 


4 


13 


13 


12 


7 


9 


15 


15 


10 


15 


5 


15 


14 


16 


1 


8 


15 


16 





9 


13 


12 


5 


7 


9 


11 


11 


9 


13 


12 


5 


7 


7 


20 


4 


8 


8 


13 


9 


13 


12 


15 


4 


10 


14 


12 


"6 


6 


"ii 


"ii 


"4 


7 


i6 


io 


5 


2 


10 


12 


8 


8 


7 


is 


11 


9 


15 


8 


7 


18 


11 


18 


2 


7 


15 


15 


1 


9 


11 


13 


6 


9 


22 


6 


3 


4 


6 


12 


9 


13 


9 


21 


11 


8 


10 


11 


9 


10 


17 


12 


2 


1 


30 


1 





1 


22 


8 





2 


11 


15 


5 


16 


10 


14 


6 


6 


2 


18 


11 


17 


G 


17 


7 


11 


7 


18 


6 


12 


13 


12 


6 


9 


5 


20 


5 


8 


19 


6 


6 


8 


11 


11 


8 


9 


9 


10 


12 


13 


6 


13 


12 


16 


8 


15 


8 


17 


7 


14 


10 


46 


12 


15 


3 


7 


19 


10 


2 


2 


15 


12 


3 


4 


12 


8 


11 


12 


22 


7 


1 


2 


22 


9 





3 


24 


6 


] 





27 


o 


1 





10 


17 


4 


9 


18 


11 


1 


6 


8 


16 


7 


8 


12 


15 


3 


7 


12 


17 


2 


3 


10 


17 


4 


9 


14 


10 


6 


11 


16 


10 


6 


2 


11 


13 


6 


9 


9 


13 


9 


11 


80 











21 


» 


1 





16 9 


6 


4 


30 











27 


4 





2 


23 


7 





1 


28 


3 









1 For 24 days. 



* For 30 days. 
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APPENDIX No. 42. 

Dates of closing and opening of navigation on the lakes and rivers, at selected stations of 

the Signal ServicCf U. 8, Army, for the tointer of 1886-^87. 



SUtions. 



Albany.N.Y 

Alpena, Kich 

Baltimore, Md 

Bismarck, Dak 

Buflf.ilo,N.Y 

Bilford, Fort, Dak.... 

Cairo, 111 

Chattanooga, Tenu .. 

Cliicago,lll 

Cincinnati, Ohio 

Cleveland, Ohio 

Coster, Fort, Mont — 

Davenport, Iowa 

Detroit, Mich 

Dubnqup. Iowa 

Dalath, Kinn 

Erie. Pa 

Ksoanaba. Mich 

Keokuk, Iowa 

La Crosse, Wis 

Leavenworth, Kans . . 

Louisville, Ky 

Mackinaw City, Mich 

Marquette, Mich 

Milwaukee, Wis 

Moorehead, Minn 

Nashville, Ten»^ 

Omaha, Nebr 

Oswego, N. Y ,. 

Pittsburffh, Pa 

Poplar River, Mont. . , 

Port Huron. Mich 

Saint Lonis, Mo 

Saint Paul, Minn .... 
Saint Vincent, Minn. . 

Sandusky, Ohio , 

Sully, Fort, Dak 

Toledo, Ohio 



Lakes or rlrers. 



Hudson River 

Lake Huron 

Patapsco River 

Missouri River 

Lake Ene 

Missouri River 

M ississippi River 

TenuesHee River 

Lake Michigan 

Ohio River 

Lake Erie 

Biji{ Horn River 

Mississippi River 

Detroit River 

Mississippi River 

Lake Superior 

Lake Erie 

Little Bay de Noqnette. 

Mississippi River 

do .. 

Missouri River 

Ohio River 

Mackinaw Straits 

Lake Superior 

Lake Michigan 

Red River 

Cumberland River 

Missouri River 

Lake Ontario 

Monongahela River 

Missouri River 

Lake Huron 

Mississippi River 

do 

Red River 

Lake Erie 

Missouri River 

Lake Erie 



Navigation. 


Closing. 


Oponinii;. 


Dec. 4 


Apr. 6 


Dec. 18 


Apr. 18 


(») 


(>) 


Nov. 17 


Mar. 26 


Dec. 15 


Apr. 17 


Nov. 14 


Apr. 13 


Dec. 1 


Feb. 8 


0) 


(») 


Dec. 16 


Apr. 23 


Jan. 5 


Jan. 7 


Dec 26 


Miar. 28 


Nov. 20 


Mar. 13 


Nov. 24 


Mar. 14 


Dec 10 


Apr. 16 
mti. 12 


Dec. 3 


Nov. 30 


May 6 


Dec 7 


Mar. 15 


Dec. 6 


Apr.. 28 


Nov. 18 


MaK^'^S 


Nov. 29 


Apr.' 6 


Dec 26 


Feb. 17 


Jan. 4 


Jan. 22 


Dec 27 


Apr. 24 


Dec. 1 


May 5 


(') 


(') 


July 23 



Apr. 12 


. <•> 


Nov. 30 


Mar. 12 


Dec. 9 


Apr. 10 


(0 


(') 


(») 


Apr. 15 


Dec. 12 


Apr. 12 


Dec. 1 


Jan. 29 


Nov. 10 


Apr. 20 


Nov. 24 


Apr. 20 


Dec. 2 


Apr. 1 


Oct. 10 


Apr. 18 


Doc. 1 


Apr. 4 



Navigation uninterrnpted. 



• No record. 
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APPENDIX No. 43. 

Monthly and annual mean temperatures (in degrees Fahrenheit) at stations on the Central 
Pacific and Southern PjLcific Railroads and connecting branches for the year ending De- 
cember 31, 18»6. 

[The daily mean is obtalaed by dividing the sam of the maximam and minimum temperatures by 
tvro ; the monthly by dividing the sum of the daily by the number of dayn in the month. J 



Stations. 



Anaheim, Cal 

Antioch, Cal 

Apto8,Cal 

A tblone, Cal 

Auburn, Cal 

Battle Mountain, 19 ev 

Benson. Ariz 

Beowawe, Nev 

Ssbop Creek, Cal — 
ne Creek, Utah 

Boca, Gal 

Borden, Cal 

Brentwood, Cal 

Brighton, Cal 

Browns, Nev 

Byron. Cal 

Calieute,Cal 

Calistoga, Cal 

Carlin, jfev 

Casa Grande, Ariz ... . 

Chico.Cal 

Chualar.Cal 

Cisco, Cal 

Colfax, Cal 

Colton, Cal 

Corinne, Utah 

Coming, Cal 

Davisviile, Cal ■ 

Delano, Cal 

Delta, Cal 

Dnraiug, N. Mex 

Dnnuigau, Cal 

Elko,Nev 

ElmirA,Cal 

£1 Paso, Tex 

Emigrant Gap, Cal 

Farmington, Cal 

Fresno City, Cal 

Gait, Cal 

Gllroy.Cal 

Golcouda, Nev 

Goshen, Cal 

Ualleok, Nev 

Hawthorne. Nev 

Holliston, Cal 

Hot Springs, Nev 

Humboldt, Nev 

Indio, Cid 

lone, Cal 

Keeler, Cal 

Keene, Cal 

Kelton, Utah 



at 



• « • « • • I 



57.6 
49.0 

51.0 
60.9 
44.0 
31.6 
4«.2 
31.7 
42.2 
24.6 
30.0 
45.9 
49.8 
49.3 
37.2 
46.9 
55.6 
46.3 
29.7 
55.3 
48.5 
45.6 
30.8 
44.5 
51.5 
26.9 
45.0 
48.9 
48.6 
29.8 
44.9 
46.4 
27.9 
49.9 
46.4 
35.6 
49.0 
50.6 
47.2 
48.7 
39.7 
47.3 
24.8 
38.3 
49.7 
33.1 
36.5 
54.3 
46.2 
44.6 
49.7 
29.7 



.a 



M 
u 



57.3 
52.7 
54.8 
57.4 
61.9 
40.3 
52.6 
42.7 
51.8 
35.9 
36.1 
52.4 
59. 3 
56.3 
44.8 
54.8 
50.9 
52.3 
38.6 
59.8 
57.1 
57.3 
37.3 
50.4 
57.1 
37.7 
52.8 
56.4 
54.2 
49.9 
50.9 
50.5 
38.9 
57.0 
49.8 
44.0 
57.9 
54.9 
53.6 
55. 5 
48.1 
52.7 
36.6 
44.6 
55.3 
42.4 

(») 

(») 
53.1 
54.7 
58.4 
39.3 



58.5 

51.5 

52.3 

55.6 

47.8 

38.4 

52.4 

38.5 

49.5 

37.3 

36.6 

52.9 

59.7 

55.9 

43. 

57.5 

47.8 

50.7 

36.9 

63.3 

54.7 

52.5 

31.7 

46.0 

53.2 

37.8 

51.8 

58.2 

53.4 

48.8 

53.7 

52.4 

38.1 

57.0 

53.0 

36.4 

53.3 

54.9 

54.0 

55.9 

45.0 

51.4 

33.1 

42.1 

53.1 

43.1 

41.7 

62.9 

47.9 

51.2 

51.3 

38.7 



•c 



61.2 
60.0 
66.6 

(•) 
53.4 
47.2 
63.1 
49.4 
62.1 
51.9 
46.5 
60.1 
63.6 
61.4 
54.8 
63.7 
58.1 
56.5 
4&3 
71.8 
60.2 
61.9 
35.0 
52.7 
66.2 
52.0 
60.0 
61.4 
62.6 
57.3 
62.7 
59.9 
50.5 
63.0 
51.5 
40.8 
62.0 
63.0 
58.3 
58.6 
55.3 
61.8 
44.2 
51.5 
58.7 
49.5 
49.4 
71.1 
55.2 
60.1 
56.6 
50.1 



66.4 
67.2 
59.3 
69.6 
61.3 
63.3 
79.2 
65.5 
76.8 
65.9 
52.5 
73.6 
71.2 
67.2 
68.6 
73.3 
70.6 
63.1 
60.1 
86.7 
70.5 
66.5 
47.3 
60.1 
79.6 
67.6 
67.9 
70.5 
74.1 
64.4 
79.2 
71.1 
65.2 
72.1 
76.4 
53.1 
69.4 
72.2 
68.1 
62.7 
68.1 
74.1 
59.9 
61.0 
64.7 
61.8 
59.6 
88.8 
65.7 

(») 
67.8 

63.2 



9) 

a 
d 
ha 



CO 

9 

p 



a 



69.1 

76.1 

58.9 

75.9 

72.4 

69.2 

82.8 

72.1 

85.0 

71.7 

67.6 

81.8 

80.1 

77.7 

74.7 

81.8 

81.8 

71.1 

67.5 

93.6 

84.0 

64.8 

57.2 

72.6 

76.1 

74.6 

80.6 

79.1 

84.8 

75.8 

83.9 

82.7 

73.1 

81.1 

&3.4 

61.1 

77.7 

80.0 

76.0 

69.3 

76.5 

84.3 

65.4 

68.6 

68.0 

71.3 

64.6 

92.5 

77.4 

80.4 

76.6 

68.9 



72.3 
78.3 
61.4 
78.8 
76.7 
76.3 
85.1 
79.7 
89.9 
82.1 
62.7 
85.7 
82.4 
81.4 
80.8 
85.6 
84.7 
73.1 
74.8 
95.5 
89.0 
66.2 
62.4 
72.6 
87.7 
84.8 
81.4 
80.4 
88.0 
77.3 
87.7 
84.5 
79.9 
84.4 
85.9 
65.3 
80.4 
84.2 
7a 
72.5 
82.3 
88.9 
73.3 
82.3 
71.3 
80.51 
72.3 
96.5' 
77.5; 
85.0 
80.9, 
79. 7i 



76.6 
74.5 
61.9 
82.0 
77.5 
75.1 
82.6 
78.2 
88.1 
78.6 
62.7 
86.4 
80.9 
81.4 
80.4 
82.2 
85.8 
71.6 
75.0 
93.2 
86.1 
66.0 
60.5 
76.1 
86.1 
81.6 
79.7 
76.2 
87.5 
76.1 
85.6 
81.2 
77.2 
85.4 
83.6 
66.9 
77.2 
85.6 
76.3 
71.5 
83.4 
88.7 
71.6 
84.4 
73.3 
77.5 
68.2 
90.6 
78.0 
86.0 
80.8 
75.5 



71.5 
67.6 
60.9 
75.0 
70.5 
57.2 
75.1 
66.5 
81.1 
68.1 
54.8 
77.1 
69.3 
74.9 
67.3 
75.8 
73.4 
68.2 
57.8 
87.1 
77.9 
64.7 
54.6 
71.3 
79.1 
64.0 
73.6 
68.1 
78.3 
72.5 
77.6 
76.5 
59.2 
77.5 
81.2 
64.0 
72.8 
77.4 
70.1 
65.3 
72.0 
77.5 
58.3 
69.3 
68.3 
67.2 
61.3 
83.9 
67.4 
75.9 
73.7 
59.3 



fc4 

o 

o 



66.1 

62.2 

55.1 

67.6 

55.2 

42.9 

66.2 

48.4 

60.5 

50.3 

45.0 

60.8 

62.8 

65.5 

52.8 

64.0 

61.1 

58.4 

45.4 

67.8 

62.5 

60.8 

40.1 

54.7 

64.2 

64.2 

66.0 

60.4 

62.2 

51.8 

67.9 

64.5 

43.6 

6.5.9 

65.7 

46.2 

61.8 

61.0 

58.6 

57.9 

55.5 

61.4 

43.1 

45.8 

63.3 

49.8 

5U.8 

74.4 

54.7 

59.2 

58.5 

45.7 



o 



a 






60.5 

52.6 

51.6 

57.9 

47.9 

26.7 

49.8 

29.3 

48.7 

30.6 

28.4 

48.5 

52.6 

52.6 

34.8 

52.7 

53.7 

49.5 

31.1 

56.7 

52.9 

56.0 

34.7 

49.5 

59.1 

29.5 

50.2 

54. 2, 53. 1 

48.6 52.0 



56.9 

52.4! 

53.1 

63.2 

48.1 

33.7 

49.2 

35.5 

49.5 

34.2 

34.1 

46.5 

(») 
53.8 
41.4 
51.2 
55.0 
60.6 
34.7 
.55I..9 

t2.« 
4.0 
35.4 
48.8 
63.0 
33.1 
51. b 



47.5 

52.0 

52.3 

34.2 

55.9 

48.0 

44.3 

52.3 

57.4 

50.2 

51.5 

41.0 

48.3 

25.5 

38.8 

53.8 

33.0 

35.7 

63.4 

47.1 

46.8 

52.2 

27.5 



45.8 

52. 4 

51.7 

32.3 

54.5 

48.6 

44.4 

50.9 

50.9 

49.5 

53.2 

42.4 

47.4 

33.7 

42.5 

52. 1 

36.0 

40.9 

62,2 

49.8 

4.5.8 

49.1 

33.0 



64.5 
62.0 
56.4 



58.9 
50.2 
65.4 
53.1 
65.4 
52.6 
45.7 
64.3 



64.8 
56.7 
65.8 
64.9 
59.3 
49.8 
73.9 
66.3 
59.7 
43.9 
58.3 
68.6 
54.5 
63.4 
63.9 
66.2 
58.1 
66.5 
64.5 
51.7 
67.0 
64.5 
50.2 
63.7 
65.9 
61.7 
60.2 
59.1 
65.3 
47.5 
55.8 
61.0 
53.8 



59.8 



63.0 
50.9 



iRecord incomplete. 



* No record* 
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Monthly and annual mean temperatures (in degrees Fahrenheit) at atationt on the Cffntral 

Pacific and Southern Pacific Mailroads, etc, — Continaed. 



Stations. 



King City, Cal 

Kinzsbargh, Cal 

Knighta' Landing, Cal 

Latnrop, Cal 

Lemoore, Cal 

Livermore, Cal 

Livingston, Cal, 

LordsDurgh, -NT. Mex 

Los Angles, Cal 

Mammoth Tank, Cal 

Maricopa, A.riz 

Martinez, Cal 

Marysville, Cal 

Menlo Park, Cal 

Merced, Cal 

Modesto, Cal 

Mojave,Cal 

Monterey (Hotel), Cal 

Monterey (R. B. Sta.), Cal. 

Napa, Cal 

Newhall, Cal 

NUes 

Oakland, Cal 

Ogden.Utah 

Orland, Cal 

Otego,Cal 

Psuaro. Cal 

Palisade, Kev 

Pantano, Ariz 

Petaluma, Cal 

Pleasanton, Cal 

Promontory, Utah 

Ravenna, Cfal 

Red Blair. Cal 

Redding, Cal 

Reno, Nev 

Rockliu, Cal 

Sacramento, Cal 

Salinas, Cal 

San Ardo, Cal 

San Fernando, Cal 

San Gorgonio, Cal 

San Jos6, Cal 

San Mateo, Cal 

San Miguel, Cal 

San Simon, Ariz 

SantaCruz, Cal 

Santo Monica, Cal 

Selma,Cal 

Soledad,Cal 

Soquel, Cal 

South Side, Cal , 

South Vallejo, Cal 

Spadra,Cal 

Stockton, Cal , 

Suisun, Cal 

Summit, C&i 

Sumner, Cal , 

Tecoma, Nev , 

Tehama. Cal 

Tehachapi, Cal 

Terrace, Utah , 

Texas Hill, Ariz 

Toano, Nev , 

Towles,Cal 

Tracy.Cal 

Traver, Cal 

Tmckee, Cal 

Tucson, Ariz , 

Tulare, Cal 

Turlock,Cal 

Wadsworth, Nev , 

1 No. record. 



a 

a 

OS 



1 
I 



46.9 
54.6 
47.3 
48.8 
45.7 
40.6 
37.7 
57.6 
56.7 
53.4 
46.9 
47.6 
47.8 
48.5 
47.9 
45.2 
52.1 
52.6 
47.2 
50.8 
47.8 
50.3 
28.8 
49.6 
21.5 
52.1 
30.3 
53.1 
49.6 
51.0 
24.3 
49.1 
46.3 
46.4 
32.8 
51.7 
46.3 
47.0 









S? 
^ 



51.4 
48.1 
49.1 
50.3 



53.5 
56.2 
54.3 
54.8 
54.4 
53.9 
44.2 
62.7 
68.7 
62.4 
52.7 
54.7 
52.3 
56.6 
54.0 
54.0 
64.7 
53.7 
51.7 
54.0 
53.3 
55.0 
38.9 
57.1 
32.1 
55.8 
35.7 
54.9 
56.5 
55.7 
34.8 
54.9 
55.6 

(•) 
41 6 
54.4 
53.7 
52.0 



60.5 
56.2 
53.3 
54.7 



52.3 
57.0 
53.3 
51.7 
51.0 
54.5 
53.1 
5:J.l 
66.3 
63.0 
49.6 
52.9 
50.1 
53.5 
54.4 
50.9 
52.1 
52.3 
49.2 
51.0 
50.4 
52.4 
38.2 
56.9 
27.2 
51.0 
39.3 
56.1 
51.0 
62.4 
34.8 
48.3 
53.8 
55.3 
42.4 
5-2.6 
53.1 
49.8 





ha 






(') 
49.9 
51. 
53.8 



59.0 
62.4 
57.1 
61.2 
54.8 
60.9 
54.4 
60.2 
75.9 
70.1 
54.7 
56.0 
54.9 
62.1 
61.1 

(») 

56.1 

56.7 

56.0 

56.8 

56.5 

55.7 

52.8 

61.3 

39.1 

55.9 

49.6 

65.2 

56.9 

57.7 

53.2 

54.9 

57.7 

65.5 

48.9 

58.9 

58.4 

55.2 



69.8, 
69.0 
64.5 
71.3 
60.8 
73.8 
74.4 
67.1 
90.8 
86.8 
62.6 

0) 

61.7 

70.2 

73.6 

69.7 

59.9 

60.2 

65.9 

66.7 

62.9 

60.1 

67.8 

70.0 

54.6 

59.9 

65.7 

84.7 

61.7 

63.6 

66.6 

65.7 

67.2 

71.3 

60.3 

67.1 

66.7 

61.8 



42.2 
53.6 
54.6 
46.4 
47.9 
51.4 



5L7 
58.1 
48.1 
49.9 
27.3 
47.5 
27.1 
45.7 
39,7 
26.5 
53.5 
22.7 
41.7 
48.0 
47.9 
25.6 
41.1 
49.9 
54.6 
32.1 



49.6 
57.8, 
) I 
.54. 
52.9 
61.1 
I. 



60.4 
53.7 
50.2 
54.3 
50.7 
53.9 



50.7 
54.3 
54.7 
57.8 



7L8 
69.2 
60.5 
64.0 



67.8 
57.8 
57.0 
61.7 
56.5 
55.7 



51.4 
65.0 
54.1 
56.4 
3.3.4 
52.9 
40.5 
55.8 
44.3 
40.7 
60.8 
36.5 
52.71 
55.7 
54.1! 
32.7 
54.3 
57.3 
57.4 
43.7 



55.0 
59.5 
53.1 
55.4 
28.0 
56.6 
3a 1 
52.5 
41.2 
37.4 
61.7 
30.9 
45.2 
5.5.1 
52.3 
29.7 
51. 2 
55.1 
56.4 
43.5 



59.2 
63.3 
57.4 
58.5 
33.6 
60.3 
51.8 
56.0 
46.1 
49.6 
70.2 
45.9 
49.8 
60.9 
59.2 
38.4 
61.4 
60.7 
63.7 
55.7 



74.1 
62.4 
63.1 
73.5 
62.8 
60.9 



65.3 
69.3 
63.8 
64.5 
42.9 
68.5 
65.4 
66.5 
60.6 
64.2 
87.2 
60.2 
56.4 
69.2 
70.5 
61.5 
80.5 
66.9 
71.3 
69.2 



80.5 

76.4 

72.1 

79.2 

6&1 

83.9 

81.1 

69.3 

95.7 

93.2 

68.9 

80.2 

65.5 

78.7 

83.2 

79.3 

59.9 

59.7 

68.4 

7a 5 

66.6 

61.3 

75.4 

83.0 

65.5 

61.4 

74.6 

92.0 

62.0 

69.7 

75.7 

(») 

81.6] 

82.4 

66.6 

77.4 

75.3 

5a 4 



OD 

& 



76.5 
72.3 
63.9 
66. C 



81 
66, 
66 
83 
66.6 
60.3 
372.6 
71.8 
6a 7 
72.0 
70.4 
53.5 
84.4 
70.3 
7a 
74.2 
70.8 
9a 2 
65.7 
65.1 
80.4 
7a 9 
5a 3 
87.3 
76.6 
74.9 
74.6 



83.6 
81.71 
74.6 
80.2! 
70.1 
89.6 
77.8 
75.7 
102.9 
9a 9 
6a2 
76.0 
66.5 
81.8 
86.9 
84.6 
60.8 
60.2 

(») 

83.7 

71.5 

62.5 

8L3 

86.9 

71.5 

63.5 

79.5 

80.9 

67.0 

73.7 

83.8 

(') 

85.0 

84.6 

72.2 

79.6 

75.7 

62.7 



84.3 
69.1 
66.3 
68.4 



B 



QQ 



83.5 
79.9 
75.4 
82.1 
72.4 
91.4 
71.5 
76.3 
102.3 
94.2 
6a 6 
76.6 
65.4 
82.0 
87.3 
74.6 
60.1 
60.3 
67.1 
85.9 
71.4 
62.1 
79.8 
85.9 
70.6 
64.2 
75.1 
84.8 
68.2 
76.1 
80.6 

(») 

84.5 

86.7 

73.1 

76.8 

72.0 

66.1 



I 



83.8 
79.1 
66.7 
67.6 



85.5 
66.6 
66.7 
85.9 
66.7 
62.6 
76.1 
72.4 
70.9 
74.6 
72.7 
58.9 
88.2 
81.3 
81.0 
79.9 
83.9 
97.3 
76.8 
7L7 
84.1 
81.4 
64.9 
88.7 
83.7 
81.6 
81.5 



84.6 
66.0 
69.3 
83.3 
68.5 
61.3 
7a 6 
71.7 
71.9 
73.1 
72.4 
59.8 
83.8 
80.2 
80.5 
77.7 
82.8 
06.6 
77.6 
60.8 
81.4 
81.5 
61.8 
03.5 
87.3 
82.6 
80.0 



73.2 
71.2 
68.2 
70.5 
68.5 
81.0 
76.6 
60.1 
06.7 
88.3 
62.6 
70.0 
61.1 
74.0 
74.3 
75.7 

5ao 

50.1 
5a7 
70.6 
65.5 
6L6 
63.0 
70.3 
53.3 
63.4 
67.3 
83.2 
64.0 
70.8 
63.7 
(') 

7a 

70.5 

6a4 

69.7 
66.4 
6a 5 

77.6 
71.6 
63.7 
66.1 



83.2 

m. 7 

66.5 
75.2 
67.2 
61.3 
75.0 
69.3 
66.5 
68.2 
69.7 
54.7 
72.8 
61.5 
74.1 
66.9 
71.8 
87.5 
61.9 
67.1 
73.5 
72.9 
52.3 
84.4 
7a 1 
74.1 
70.7 



"62.0 
56.4 
60.0 
57.3 
67.7 
6L6 

0) 

67.0 

64.1 

77.2 

70.7 

51.0 

66.0 

55.5 

«1.8 

61.1 

50.2 

64.5 

61.8 

55.1 

60.4 

56.2 

56.7 

51.2 

62.6 

38.5 

57.1 

42.0 

72.2 

60.5 

60.5 

40.1 

('.> 
63.3 
63.7 
40.5 
59.6 
66.2 
66.5 
61.6 
67.3 
5a 
57.3 
50.2 
356.6 
71.0 
56 7 
61.4 
62.6 
66.5 
51.2 
5a 5 
61.3 
53.2 
50.0 
6L3 
39.8 
56.5 
44.6 

5a 7 

50.7 
53.7 
69.9 
42.9 
64.1 
63.8 
56.8 
39.1 
72.1 
64.8 
61.2 
60.8 



a 

o 



a 

« 

o 
P 



53.8 
40.2 
63.8 
47.7 
45.6 
63.3 

0) 

63.4 
61.1 
62.3 
66.4 
49.2 
6L9 

4a 7 

54.2 
49.8 
47.1 
50.9 
60. 8| 
40.61 
60.5 
50.2 
53.6 
3a 6 
54.4 
23.0 
66.6 

2ai 

67.6 
64.2 
53.3 
20.0 

(»> 

53.7 

50.3 

36.1 

61.8 

48.3 

49.2 

51.6 

64.4 

52.8 

52.3 

54.0 

46.8 

53.8 

55.7 

58.6 

49.6 

50.1 

51.4 

52.2 

55.6 

54.8 

51.0 

52.5 

31.2 

46.7 

25.0 

50.7 

42.4 

34.2 

57.3 

26.7 

49.7 

53.2 

47.8 

32.0 

5a 8 

49.5 

65.4 

35.6 



52.7 
46.9 
56.3 
48.9 
49.8 
57.4 

0) 

44.1 

56.8 

60.8 

5a 7 

4a7 

50.8 

50.6 

64.6 

60.1 

4a 9 

51.7 

52.0 

50.1 

53.2 

4&6 

63.4 

37.2 

53.5 

2ai 

66.3 
30.6 
(') 
53.8 

(') 
31.8 

(») 

52.5 

48.7 

37.3 

50.6 

48.9 

51.8 

50.5 

(') 

(») 

52.4 

54.1 

46.9 

.*»0. 1 

64.9 

52 4 

47.8 

6L9 

59.0 

53.4 

64.6 

56.7 

50.9 

53.4 

34.0 

40.5 

31.0 

49.1 

44.3 

35 9 

56.5 

34.5 

51. 9i 

62.1 

(•) I 
35.9 

OOi o 

60-7 
55.4 
42.4 



'3 



a 
a 



02.6 
65.0 
60.1 
68.7 
50. b 



6L3 
64.8 
79.5 
74.3 
67.0 



66.7 
64.0 
63.3 



56.0 
56.0 



63.6 
6a4 
67.0 
64.3 
66.7 
43.8 
68.0 
61.5 



68.8 

52.2 

64.'o 

"52.*4 
62.5 
60.1 
6a 2 



57.6' 
50.6 

67.2 
50.2 

'84.8 
58.2 
67.5, 

'ei.'e 

63. 2| 
60.4 
61.5 
41.6, 
64.0 
51.4 
62.4 
66.7 
54.3 
74.3 
4a 5 
56.3 
64.8 

43*5 
60.3 
66.0 
66.7, 
66.7, 



' Record incomplete. 



' No prior record. 
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Monthly and annttal mean temperatures (in degrees Fahrenheit) at stations on the Central 

Padfio and Southern Pacific Bailrotuls, etc, — Continned. 



Stations. 



Wells, Nev 

Willcox, Ariz 

Williams, Gal 

Willows, Cal 

Wianemncca, Kev 
Woodland,Cal.... 
Tama, Aria 



• 

1 


E 
1 


4 




43.0 
60.6 
61.0 
55.6 
48.4 
61.6 
70.1 


1 


1 


•3 

o 

70.4 
85.5 
85.8 
82.7 
82.3 
80.2 
95.6 


! 

So 


O 

74.9 
79.8 
82.7 
83.1 
82.7 
78.6 
93.5 


1 
1 

o 

59.7 
74.1 
75.7 
80.0 
68.0 
71.7 
86.8 


g 
1 

8 


• 

1 

i- 

1 


i 

§ 
& 



33.1 
53.2 
52.6 
51.0 
36.4 
51.1 
60.7 




26.0 
44.1 
46.8 
44.1 
31.9 
48.1 
66.0 


O 

38.6 
48.9 
52.5 
53.1 
38.8 
55.3 
65.6 




37.0 
51.6 
54.7 
52.3 
40.4 
57.1 
61.4 


o 

57.6 
76.4 
70.5 
67.5 
60.8 
70.8 
84.6 


o 

72.1 
83.3 
83.8 
81.1 
73.6 
78.4 
88.4 


o 
41.4 
64.3 
66.6 
64.2 
49.5 
55.5 
77.1 


o 

28.8 
55.4 
49.5 
52.9 
34.4 
53.3 
64.7 



73 



a 
p 



o 

49.3 
64.8 
65.2 
64.0 
54.0 
63.5 
75.4 
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APPE N D I X No. 44. 

Monthly maximum and minimum temperatures and annual range of temperature {in de- 

connecting branchet, for the 

[From self-register- 



Stations. 



Anaheim, Cal 

Antiocb, Cal 

Aptos, Cal I 

Athlone, Cal , 

Aubnm, Cal i 

Hattle MouDtain, Nev. . . | 

Benson, Ariz | 

Beowawe, JSTev 

Bishop Creek. Cal 1 

Blue Creek, Utah 1 

Boca, Cal 

Borden, Cal 

Brentwood, Cal 

Brighton, Cal 

Browns, Nev 

Byron, ('al 

Caliente, Cal 

Calistoga, Cal 

Carlin, Nev 

Casa Grande, Ariz 

Chico, Cal 

Chnalar, Cal 

Cisco, Cal 

Colfax, Cal 

Colton,Cal 

Corinne, ^tah 

Coming, Cal 

DavisviUe, Cal 

Delano, UaJ 

Delta, Cal 

Deming, N. Hex 

Dnnnigan, Cal 

Elko.Nev 

Elniira,Cal 

EJ Paso, Tex 

Emigrant Gap, Cal 

Farmington, Cal 

Fresno City, Cal 

Gait, Cal 

Gilroy.Cal 

Golconda.Nev 

Goshen, Cal 

Halleck.Nev 

Hawthorne, Nev , 

Holliston, Cal 

Hot Springs, Nev 

HamboIdt,Nev 

Indio, Cal 

lone, Cal 

Keeler, Cal 

Keene, Cal 

Kelton, Utoh 

King City, Cal 

Kingsbnrgh, Cal 

Knight's Landing, Cal . 

Lathrop, Cal 

I/emoore, Cal 

Livermore, Cal 

Livingston, Cal 

Lords Dnrg, N. Hex 



Jan 


iiary. 

'llin. 

t 




February. 

' Max.' Min. 

, 


Ha: ch. 
Max. Min. 

1 

\ 
1 


April. 

1 

Max. Min. 


May. 


June. 


Mux. 


Max. 




Min. 


Max. 


Min. 











c 








74 


34 


72 


I 42 


74 


42 


74 


48 


84 


5C 


89 


60 


09 


32 


65 


42 


70 


40 


80 


42 


90 


50 


96 


60 


70 


27 


7J 


38 


70 


35 


75 


40 


79 


48 


80 


50 


U> 


:i8 


74 


28 


74 


40 


59 


50 


105 


52 


102 


57 


!» 


25 


72 


35 


72 


28 


78 


40 


89 


46 


05 


60 


50 


4 


G( 


20 


70 


28 


76 


30 


92 


38 


92 


38 


m 


10 


75 


27 


81 


30 


85 


45 


101 


62 


100 


68 


55 


6 


05 


20 


68 


18 


VO 


33 


95 


43 


96 


45 


70 


8 


72 


25 


73 


28 


88 


44 


101 


55 


102 


64 


4!) 




48 


•>•> 

*«^ 


54 


26 


06 


38 


91 


43 


107 


46 


GO 


—4 


68 


5 


7() 


10 


75 


25 


80 


32 


90 


40 


71 


3U 


72 


38 


80 


38 


82 


43 


102 


57 


106 


65 


GK 


30 


76 


40 


74 


36 


82 


46 


94 


50 


106 


68 


70 


30 


82 


4» 


74 


40 


80 


48 


95 


55 


101 


62 


08 


K 


02 


26 


70 


30 


76 


39 


94 


46 


97 


47 


m 


24 


70 


3(> 


70 


36 


84 


48 


06 


56 


102 


70 


60 


25 


04 


35 


64 


36 


86 


40 


98 


50 


102 


68 


63 


23 


96 


32 


79 


82 


85 


35 


95 


45 


99 


51 


58 





62 


20 


70 


20 


74 


32 


90 


36 


98 


38 


76 


28 


80 


38 


85 


48 


90 


54 


108 


69 


110 


78 


(Hi 


29 


80 


40 


76 


38 


80 


44 


100 


50 


106 


66 


59 


28 


78 


38 


68 


38 


93 


50 


80 


53 


85 


55 


41 


12 


48 


20 


52 


15 


50 


25 


73 


30 


78 


42 


*>0 


27 


74 


36 


72 


30 


78 


38 


95 


43 


98 


55 


72 


36 


84 


40 


84 


39 


95 


47 


102 


54 


102 


60 


5J 





56 


20 


60 


25 


74 


34 


97 


98 


97 


45 


61 


28 


73 


37 


72 


38 


83 


38 


92 


50 


97 


70 


73 


20 


78 


42 


74 


40 


90 


48 


98 


53 


102 


60 


70 


27 


76 


42 


77 


32 


88 


38 


105 


58 


105 


72 


60 


22 


74 


30 


72 


28 


84 


32 


90 


40 


102 


58 


82 


10 


82 


24 


82 


32 


90 


40 


110 


54 


108 


70 


62 


29 


68 


33 


70 


39 


86 


45 


96 


54 


102 


70 


50 





62 


20 


70 


12 


70 


28 


98 


42 


98 


44 


68 


30 


81 


38 


70 


38 


85 


45 


102 


53 


104 


60 


76 


15 


74 


28 


78 


34 


78 


34 


101 


50 


102 


70 


51 


20 


61 


24 


60 


22 


66 


28 


84 


33 


82 


47 


67 


27 


76 


41 


77 


33 


83 


51 


95 


53 


104 


61 


65 


29 


70 


42 


78 


38 


84 


46 


100 


48 


106 


50 


62 


28 


68 


38 


61) 


38 


80 


44 


93 


57 


102 


63 


65 


22 


82 


33 


79 


35 


75 


43 


96 


49 


99 


53 


73 


2 


85 


20 


Hi 


26 


83 


36 


98 


45 


104 


48 


68 


27 


76 


39 


T2 


82 


88 


45 


103 


58 


103 


60 


52 


-10 


62 


12 


64 


10 


76 


26 


08 


28 


102 


34 


62 


16 


60 


30 


70 


20 


' 72 


30 


92 


38 


96 


41 


66 


30 


76 


37 


76 


34 


78 


41 


90 


50 


92 


52 


66 


4 


66 


18 


62 


10 


76 


30 


92 


38 


99 


46 


66 


7 


(•) 


(') 


()9 


26 


73 


32 


83 


40 


95 


40 


90 


28 


(•) 


(') 


88 


40 


94 


55 


108 


68 


116 


72 


65 


24 


70 


34 


64 


32 


80 


40 


101 


50 


100 


60 


65 


30 


72 


25 


70 


31 


79 


44 


(') 


0) 


97 


60 


66 


28 


78 


39 


75 


35 


82 


40 


99 


50 


101 


62 


6U 


4 


60 


22 


66 


20 


70 


32 


b5 


38 


95 


38 


62 


"29 


70 


""38* 


80 


32 


86 


42 


100 


52 


. 108 


66 


70 


34 


74 


40 


8i) 


40 


84 


46 


94 


52 


100 


58 


63 1 


30 


67 


38 


75 


3s 


76 


45 


90 


51 


102 


57 


05 


28 


72 


38 


74 


32 


84 


42 


102 


50 


110 


60 


07 


26 , 


87 , 


38 


7i 


32 


74 


40 


90 


38 


100 


55 


63 


28 I 


67 


41 


67 


40 


S7 


45 


103 


59 


110 


64 


59 


13 


69 1 


16 


85 


30 


36 


34 


99 


56 


105 


59 



' No record. 
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APPENDIX No. 44. 

grees Fahrenheit) at stations on the Central Pacific and Southern Padfio raitrotUls and 
year ending December 31, 1^86. 

ing thermometers, i 



Jaly. 


Angnst. 


September. 


October. 


November. 


December. 




• 
























Annual 


























range. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 







• 



































98 


68 


94 


63 


88 


67 


97 


46 


86 


80 


82 


40 


64 


104 


58 


100 


64 


94 


46 


85 


44 


70 


34 


66 


38 


72 


80 


50 


82 


50 


90 


45 


78 


85 


73 


32 


74 


88 


63 


113 


61 


107 


61 


98 


67 


R5 


50 


86 


40 


70 


40 


85 


101 


58 


101 


58 


96 


53 


81 


32 


69 


30 


64 


31 


76 


102 


46 


104 


64 


92 


32 


78 


24 


56 


6 


60 


6 


100 


102 


72 


98 


70 


93 


60 


84 


40 


77 


28 


72 


26 


86 


101 


60 


100 


60 


90 


40 


75 


25 


59 


8 


60 


8 


95 


loe 


70 


102 


67 


100 


60 


80 


88 


71 


29 


72 


26 


98 


112 


48 


102 


60 


90 


62 


60 


82 


48 


14 


47 


25 


110 


05 


38 


90 


40 


82 


28 


78 


14 


60 


4 


60 


10 


89 


107 


65 


108 


67 


103 


68 


88 


45 


70 


29 


60 


32 


78 


HI 


64 


103 


60 


94 


52 


82 


50 


65 


36 


(') 


(»> 




. 112 


63 


*108 


62 


102 


58 


92 


44 


80 


34 


74 


33 


82 


"103 


67 


98 


65 


01 


42 


77 


82 


55 


12 


69 


22 


95 


112 


64 


107 


60 


102 


68 


88 


44 


78 


28 


70 


30 


88 


104 


00 


102 


64 


98 


54 


84 


49 


70 


38 


• 74 


an 


79 


• 105 


55 


103 


51 


104 


48 


91 


33 


75 


27 


70 


27 


82 


102 


52 


100 


52 


90 


82 


82 


24 


66 


2 


56 


9 


102 


111 


81 


110 


79 


106 


70 


91 


40 


80 


85 


86 


86 


83 


114 


68 


109 


69 


105 


65 


90 


37 


84 


33 


76 


38 


85 


00 


55 


85 


55 


100 


60 


85 


43 


85 


83 


75 


82 


72 


84 


40 


80 


43 


77 


38 


65 


20 


50 


12 


48 


18 


72 


104 


58 


100 


68 


99 


50 


82 


38 


72 


31 


67 


85 


77 


111 


68 


111 


70 


105 


58 


94 


42 


88 


38 


92 


40 


75 


103 


62 


100 


60 


83 


41 


76 


82 


52 


8 


50 


12 


103 


100 


69 


09 


65 


100 


60 


86 


45 


66 


31 


70 


83 


72 


111 


56 


112 


64 


104 


50 


89 


41 


82 


29 


75 


32 


86 


110 


72 


109 


71 


102 


69 


85 


48 


75 


80 


70 


33 


83 


108 


50 


105 


66 


105 


48 


80 


28 


78 


21 


70 


28 


87 


114 


72 


106 


74 


100 


56 


88 


44 


90 


22 


86 


24 


104 


110 


64 


104 


62 


104 


65 


93 


44 


70 


30 


70 


84 


81 


112 


52 


102 


66 


91 


35 


70 


25 


72 


1 


60 


6 


112 


109 


61 


107 


71 


103 


61 


92 


45 


83 


31 


81 


81 


79 


112 


70 


98 


69 


97 


60 


90 


47 


72 


19 


73 


23 


97 


88 


44 


86 


48 


88 


46 


69 


28 


75 


21 


70 


26 


68 


112 


60 


108 


60 


102 


64 


91 


41 


73 


83 


67 


84 


85 


109 


58 


107 


60 


100 


60 


84 


40 


80 


35 


64 


38 


80 


105 


63 


102 


60 


99 


50 


86 


41 


73 


32 


67 


30 


77 


102 


55 


102 


66 


100 


49 


88 


36 


76 


25 


76 


29 


80 


108 


59 


103 


63 


102 


44 


85 


32 


78 


9 


70 


16 


106 


110 


67 


110 


65 


104 


65 


87 


88 


72 


25 


68 


28 


85 


104 


. 50 


102 


49 


92 


19 


80 


10 


62 


-12 


64 


-2 


116 


104 


61 


100 


68 


90 


46 


70 


30 


60 


20 


68 


26 


88 


100 


• 57 


100 


57 


103 


50 


90 


42 


75 


32 


70 


34 


73 


106 


54 


90 


58 


04 


38 


80 


27 


60 


8 


64 


9 


102 


99 


50 


90 


50 


82 


45 


75 


30 


65 


8 


62 


20 




121 


74 


120 


70 


120 


68 


98 


55 


98 


33 


92 


40 




106 


60 


105 


66 


100 


48 


90 


88 


72 


24 


64 


28 


82 


90 


70 


100 


73 


86 


60 


77 


40 


64 


25 


62 


32 




105 


60 


103 


62 


96 


67 


85 


35 


75. 


32 


74 


30 


77 


103 


60 


96 


58 


83 


32 


78 


28 


58 


6 


55 


6 


99 












52 


97 
90 


38 
86 


81 
68 


26 
24 


81 


30 
30 




'""iio* 


""*64 


'""'ios* 


*""63* 


"'"162' 


86 


110 


68 


108 


62 


96 


54 


90 


40 


80 


30 


82 


80 


104 


59 


101 


59 


101 


60 


90 


32 


72 


27 


67 


28 


77 


106 


55 


106 


55 


104 


60 


90 


32 


65 


28 


70 


27 


83 


104 


50 


100 


55 


102 


50 


82 


42 


80 


30 


(•) 


30 


• 78 


114 


70 


115 


71 


110 


60 


94 


0) 


(») 


(») 


89 


28 




102 


62 


92 


59 


96 


60 


84 


40 


'J6 


20 


70 


^ 


92 



*No prior record. 
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REPORT OF THE CHIEF SIONAL OFFIQER. 

and minimnn temperatures and annual range of temperature {in dfigreet 



Stotiona. 




Fcbmary. 


March. 


ApriL 


May. 


Jnne. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Los Asfeiefl, Cal 

Mammodi TADk, Cal . . . . 
Hf &ri*'M>n& A ris r 


o 
75 
90 
70 
C8 
62 
68 
66 
64 
72 
70 
69 
67 
80 
62 
62 
52 
66 
42 
70 
60 
82 
68 
72 
48 
76 
68 
70 
50 
68 
65 
65 


o 

44 
37 
25 

28 
32 

28 

ao 

29 
19 
SO 
29 
24 
26 
30 
34 

—5 
33 

—8 
30 
6 
32 
30 
27 


26 
28 
33 
15 
30 
32 
30 


o 

80 
89 
80 
68 
68 
70 
80 
76 
86 
75 
75 
69 
83 
76 
66 
63 
76 
62 
80 
60 
87 
76 
83 
50 
78 
80 
81 
70 
70 
60 
64 


o 

49 
50 
85 
38 
43 
37 
40 
40 
30 
39 
35 
32 
34 
40 
42 
20 
40 
14 
40 
22 
40 
38 
34 
20 
34 
40 
38 
26 
40 
42 
44 


o 

70 
99 
80 
70 
75 
74 
78 
76 
86 
72 
73 
75 
79 
74 
68 
70 
80 
60 
68 
58 
92 
76 
78 
50 
80 
80 
78 
68 
74 
70 
62 


o 

46 
48 
40 
36 
40 
34 
34 
40 
31 
33 
33 
33 
80 
88 
40 
21 
42 
8 
32 
20 
38 
36 
33 
22 
28 
36 
33 
26 
40 
40 
38 


o 

79 
101 
85 
68 
77 
78 
84 
80 

(•) 
70 

70 
74 
79 
82 
68 
80 
85 
67 
75 
70 
98 
80 
83 
66 
80 
99 
92 
72 
82 
76 
68 


o 

50 
SO 
50 
40 
43 
37 
42 
43 

(») 
42 
45 
35 
43 
40 
42 
30 
44 
22 
34 
34 
40 
42 
44 
38 
30 
36 
43 
30 
40 
45 
44 


o 

88 
120 
110 

83 

(») 
90 

100 
96 
94 
72 
72 
96 
94 
90 
76 

106 
96 
84 
74 
94 

104 
90 
94 
88 
98 
94 
94 
86 
91 
83 
82 


o 

S7 
64 
60 
51 

(») 
46 
46 
53 
44 
50 
54 
50 
35 
43 
48 
30 
52 
27 
45 
38 
67 
48 
45 
40 
42 
44 
50 
38 
48 
63 
52 


o 

89 

124 

110 

88 

104 

88 

105 

104 

99 

78 

74 

95 

104 

99 

74" 

104 

102 

88 

75 

100 

110 

94 

102 

92 

(') 
104 
102 
92 
98 
92 
72 


o 

60 
72 
70 
54 
56 
60 
60 
69 
63 
51 
53 
50 
37 
50 
64 
42 
62 
50 
53 
48 
80 
42 
50 
56 

(») 
60 
65 
44 
52 

% 


Martinem. Cal 

Marvaville. Cal 


MenW Park, Cal 

Mer««d.Cal 

Ifodeato Cal 


Moiara. Cal 


Monterey (Hotel), Cal . . . 
Monterey (R.R.Bta.),Cal 
Nana. Cal 


KewhalL Cal 


Nilea. Gal 


Oibklaml Oal ,. 


Og[den, Utah 

OrlandL Cal ............. 


Otoffo Cal. 


Paiare Oal 


Paliaade. Nev 


'P&nt.&nn A rie 


Petalnma. Cal 


Pleaaanton, Cal 

Promontory, Utah 

If AVAnna Cal .,,,, --rm-- 


R^ Blnff. Cal 


Ri^ddinir Cal....... 


Keno. Nev 

ItAflklin Cal 


!4iM*.mmftnto. Cal - . - . -n- - ^ - 


Salinas. Cal 


San A mlo Oal . 


OIUI Xk.* VM*, V/^u ........ ... 

San Fernando, Cal ...... 

San Gorgonio, Cal 

San Joa6. Cal - 


78 
70 
64 
66 


38 
32 
82 
34 


92 
79 

72 
68 


40 
40 
40 
44 






76 
73 
75 
76 


40 
38 
40 
48 


96 
99 
83 

84 


63 
49 
4tS 
54 


98 
98 
93 
86 


59 
50 
50 
55 


70 
74 
72 


83 
37 
40 


San Mateo. Cal 


Sun MiirnAl Cal 


Sun Simon Ariz ......... 


74 
68 
68 
66 
68 
74 


14 
32 
40 
27 
22 
28 


70 

77 

(•) 
74 
76 
72 


29 

42 

(•) 
40 
32 
40 


76 
72 

68 
76 

74 
78 


46 
85 
43 
38 
32 
40 
..... 


'" 86 
78 
«7 
80 
80 
7J 


56 
' 38 

48 

4:» 

30 
4J 


93 
85 
76 
1«1 
84 
76 


60 
48 
50 
50 
36 
50 

(») 
55 

55 
50 
51 
27 
40 
40 
42 
38 
40 
70 
22 
40 
.*)» 
53 
30 
55 
43 
48 
46 
35 
55 
50 
48 
40 
54 
70 


102 

83 

80 

106 

100 

84 

98 

87 

100 

98 

99 

78 

108 

92 

103 

96 

92 

115 

92 

90 

104 

106 

86 

105 

108 

106 

99 

92 

103 

103 

100 

100 

99 

99 


74 
50 
55 
68 
54 
60 
52 
50 
62 
68 
55 
38 
66 
44 
60 
68 
34 
75 
36 
50 
60 
61 
42 
77 
58 
47 
62 
42 
69 
70 
68 
44 
64 
76 


!><lsLntA Hrnz Cal .....•.•• 


Santa Monica, Cal 

Selma. Cal ............... 


Soledad Cal 


SoaneLCal .- 


Snntli Side. Cal 


Sonth Yall^o, Cal 

Snadra.Cal 


70 
82 
60 
68 
40 
72 
55 
64 
64 
46 
78 
44 
70 
60 

% 

55 
68 
82 
62 
50 
70 
65 
65 
60 
65 
79 


30 
30 
31 

5 
28 


30 
22 

4 
26 
-8 
28 
28 
28 

4 
22 
30 
27 

8 

-5 

14 

28 

32 

4 
32 
38 


65 
87 
66 
76 
44 
78 
70 
74 
64 
64 
82 
56 
74 
78 
70 
52 
78 
73 
89 
64 
58 
79 
68 
70 
64 
72 
80 


45 
44 
42 
42 
15 
32 
18 
36 
22 
18 
43 
22 
30 
40 
:i8 
16 
41 
44 
.38 
2U 
24 
25 
40 
42 
20 
44 
52 


75 
90 
72 
82 
44 
80 
65 
74 
66 
66 
89 
58 
72 
74 
76 
54 
71 
78 
86 
70 
C9 
82 
70 
72 
69 
74 
75 


42 

38 
38 
40 
11 
40 
20 
38 
24 
22 
43 
16 
30 
30 
31 
4 
38 
33 
35 
28 
15 
32 
40 
42 
23 
40 
45 


77 
84 
76 
K5 
48 
8«i 
70 
86 
68 
68 
93 
04 
78 
80 
K5 
74 
93 
89 
94 
76 
66 
84 
85 
82 
68 
dl 
85 


48 
40 
40 
43 
18 
40 
28 
40 
30 
32 
55 
25 
36 
46 
42 
22 
44 
40 
45 
36 
24 
41 
47 
42 
28 
40 
56 


85 

100 

90 

94 

62 

103 

90 

94 

86 

92 

112 

90 

K8 

96 

101 

80 

104 

107 

100 

96 

95 

100 

96 

98 

H7 

97 

101 


Stockton. Cal 


Sniann Cal 


Sammit Cal 


Sumner. Cal ............. 


Tecomab K"ev 


Tehama. Cal..... 


TehachanL Cal 


Terrace. Utah 


TexaH Hill, Aria 

Toano Nev 


Towles. Cal 


Tracv Cal.... 


Traver. Cal 


TmokecCal 


Tacaon. Ariz 


Tnlare. Cal... 


Tnrlock. Cal 


Wada worth, Nev 

"Wella. Nev 


Willcox.Ariz 


WUliamfl. Cal 


'Willowa.Cal 


Wiimemacca, Ner 

Woodland. Cal 


T'nmab Ariz - ...^r-- T 





* No record. 
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FdhrekMi) atitaHoM on the Central Tadfie hndSouihfm Pacific railroads, cte.-^-Cont'd: 



July. 



Max. 



08 
128 
115 

01 
KtO 

04 
107 
112 
100 

76 

75 

110 

08 

78 

107 

106 

102 

83 

106 

no 

04 

103 
110 

0) 
111 
108 
100 
106 

^? 



Min. 



105 
00 
00 
87 



108 
87 
8U 

no 

00 

K8 
104 

00 
103 
102 
105 

78 
111 

00 
108 

08 
106 
117 
100 

00 

n2 

100 
91 
104 
114 
116 
104 
102 
103 
111 
109 
107 
100 
108 



62 

84 
80 
54 
60 
62 
58 
70 
66 
55 
53 



0) 



63 
67 
52 
58 
66 
38 
57 
58 
64 
47 
57 
G4 



(') 



62 
70 
50 
55 
59 
56 



03 
40 
54 
57 



70 
51 
58 
67 
54 
46 
56 
62 
40 
58 
67 
33 
62 
64 
64 
60 
68 
83 
48 
50 
64 
62 
40 
80 
63 
62 
60 
60 
72 
C8 
66 
53 
66 
85 



August 



Max. 



06 

126 

116 

OO 

98 

03 

108 

115 

103 

79 

79 

100 

112 

05 

76 

107 

105 

02 

81 

101 

110 

02 

100 

112 

(') 

110 

105 

06 

100 

00 

82 



Hin. 



106 

108 

04 

00 



111 

87 

88 
110 

06 

86 
106 

87 
103 
100 
100 

77 
110 

06 
106 

06 
102 
120 
100 

96 
104 
100 

88 
110 
103 
108 
100 

90 

95 
105 
107 
102 

95 
102 



64 
60 

70 
60 
60 
60 
54 
62 
70 
54 
54 
42 
60 
60 
66 
50 
61 
.50 
66 
60 
64 
63 
68 
64 



September. 



Max. 



(') 



60 
68 

58 
58 
50 
57 



01 
60 
53 
56 



70 
61 
60 
63 
64 
48 
60 
68 
40 
68 
58 
43 
60 
64 
64 
60 
62 
8v> 
54 
50 
66 
00 
42 
78 
68 
65 
64 
68 
70 
62 
64 
58 
65 
83 



90 

120 

105 

00 

05 

97 

100 

100 

06 

79 

79 

84 

106 

98 

80 

94 

103 

82 

98 

88 

106 

98 

99 

88 

0) 
111 
104 

op 

96 
85 
06 

(») 

106 

102 

94 

93 



98 
74 

102 
98 
94 

110 
91 

102 
04 

104 
71 

102 
00 

102 
86 
02 

112 
86 
00 

100 

103 
86 

100 

101 

104 
90 
82 
85 

103 

103 
98 
9:i 
94 



Min. 



59 
80 
65 
42 
00 
42 
62 
63 
59 
47 
61 
45 
50 
49 
50 
37 
58 
30 
45 
36 
67 
50 
51 
40 



October. 



(') 



56 
63 
48 
50 
50 



55 



(») 



51 
50 

48 
50 






44 

G.) 

50 
50 
50 
55 
40 
52 
53 
3.-» 
50 
34 
60 
42 
48 
72 
28 
50 
64 
54 
32 
64 
50 
52 
46 
35 
67 
58 
62 
30 
54 
77 



Max. 



80 
09 
00 
72 
83 
80 
92 
94 
79 
72 
73 
84 
88 
77 
66 
78 
90 
66 
81 
78 
96 
84 
88 
86 

0) 
99 
85 
70 
82 
70 
72 
90 
03 
83 
83 
78 
85 
95 
80 
70 
91 
82 
70 
03 
79 
79 
82 
92 
01 
78 
76 
00 
76 
75 
105 
66 
80 
88 
9) 
62 
86 
89 
91 
74 
60 
75 
91 
95 
89 
80 
90 



Min. 



54 
69 
55 
40 
64 
38 
38 
43 
42 
38 
38 
32 
41 
42 
44 
2'3 
40 
20 
33 
28 
54 
44 
38 
27 



(') 



Noyember. 



44 
42 
30 
43 
42 
38 
40 
50 
40 
41 
45 
38 
40 

:w 

58 

36 

34 

40 

37 

45 

39 

42 

43 

24 

40 

22 

38 

82. 

30 

53 

20 

34 

48 

36 

20 

56 

40 

38 

26 

26 

48 

45 

60 

20 

40 

56 



Max. 



82 
88 
80 
64 
89 
08 
83 
72 
72 
71 
72 
75 
88 
70 
66 
56 
80 
47 
84 
54 
00 
74 
78 
70 



0) 



83 
78 
60 
68 
64 
70 
81 
89 
75 
70 
73 
75 
90 
76 
75 
74 
80 
72 
89 
77 
84 
68 
74 
52 
63 
52 
73 
70 
50 
83 
40 
76 
74 
70 
54 
82 
74 
80 
.'>8 
50 
60 
70 
78 
70 
85 
79 



Min. 



60 
42 
35 
32 
34 
31 
30 
36 
24 
82 
33 
27 
25 
37 
40 
19 
34 

4 
28 
— 1 
47 
36 
31 





0) 



32 
30 
10 
32 
34 
32 
30 
48 
82 
35 
89 
20 
19 
89 
43 
30 
26 
36 
30 
42 
31 
36 
36 
13 
32 

4 
33 
22 
20 
29 

6 
28 
30 
2H 
10 
45 
27 
30 
12 

8 
41 
33 
35 

4 
34 
44 



December. 



Max. 



85 
82 
70 
62 
68 
70 
76 
68 
68 
70 
68 
66 
84 
67 
64 
68 
78 
48 
78 
50 



(') 



72 



(') 



48 



(') 



75 
68 
56 



60 
70 
68 



0) 
0) 



65 
67 
73 
85 
75 
71 
71 
78 
76 
78 
68 
90 
62 
70 
48 
70 
40 
64 
72 
50 
83 
56 
80 
70 



(•) 



52 
74 
60 
82 
66 
61 
69 
70 
72 
02 
68 
75 



Min. 



40 
40 
30 
34 
34 
32 
34 

ao 

29 
36 
36 
28 
28 
37 
42 
18 
34 
10 
33 
6 



(') 



38 



0) 



16 



(») 



40 
32 
18 
38 
34 
32 
32 






34 
40 
24 
14 

37 
38 

^ 

42 

30 

41 

32 

36 

37 

22 

80 

12 

38 

20 

24 

35 

12 

30 

34 



(•) 



10 
49 
20 
32 
22 
8 
34 
34 
33 
10 
34 
50 



Annual 
range. 



o 



o 

68 
91 
90 
63 



71 
78 
86 



49 
50 



87 
69 
44 

112 
73 

110 
70 

107 



68 

"ii2 



83 
78 
9C 
76 
66 
66 



64 
60 



66 



83 
78 
66 



63 
73 
72 
74 
73 
83 
06 
78 
78 

102 
94 

108 
71 
84 



87 
88 
87 
89 
96 

107 
89 
83 
77 

103 
68 
70 



' Becord incomplete. 



> No prior record. 
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APPENDIX No. 45. 

Mtmlhlg and annual prtcipitation (in tuchra and kundreitlig) at italionB on Ike Central 
Pacific and Soutliern Ptuafic railroada and eoatieciiiifi branckfa, for the gear ending De- 
oember SI, 1B36 (copitd from the records on file at the o^ee of the chief engineer, Cen- 
tral Paaifio Sailroad), also aeerage monthlff and »ea»otiai preeipilatioa in California, 
Oregon, iFailiingtoH Territorii, Neeada, Utah, Arizona, and New Mexico. 
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APPENDIX No. 45— Continued. 

Average monthly and seasonal preoipitatian in Calif ornia, Oregon^ Washington Territory y 

Nevada^ Utah, Arizona, and New Mexico. 



Place and State. 



o 

Ob's 

it 



Fort Tenraw, Cal 

Berryrale, Cal 

Scott Valley, Cal 

Little Hot Uprin^s, Cal . 

Fort Hamboldt, Cal 

Areata, Cal , 

Reed's Camp, Cal 

Fort Beading, Cal 

Corning;, Cal 

Momford Hill, Cal , 

Cherokee, Cal 

Cherokee Reservation, 

Cal 

Little Stony, Cal 

Font's Spring, Cal 

Camp W right, Cal 

Menikocino, Cal , 

Smartsviile, Cal 

Tmckee,Cal 

Nevada City, Cal 

North Bloomfleld. Cal . . . 

Itowman's Dam, Cal 

Uooa,Cal 

Kono Tayee, Cal , 

Alta,Cal 

Cisco, Cal 

Summit, Cal 

Healdsbargb, Cal 

Sanoma, Cal 

Sntter Creek, Cal 

Rio Vista, Cal 

Mount Diablo (near) Cal . 
Bast Brother IslamI, Cal 

Calaveras Valley, Cul 

Midway, Cal . . .*. 

Grayson, Cal 

Hiirs Ferry, Cal , 

Langworth, Cal 

LaGrange, Cal 

Fort Point, Cal 

Farrallons Island, Cal 

San Andres, Cal 

Crystal Springs, Cal 

Pilarcitos, Cal 

Woodside,Cal 

Mount Hamilton, Cal 

Los Gates, Cal 

Wrights, Cal 

Santa Clara, Cal 

Central Point, Cal 

Livingston, Cal , 

Athlone, Cal 

Los Ba&os, Cal , 

New Idria,Cal 

Big Doy Creek, Cal 

Buchanan, Cal 

Hamptonville, Cal 

King^s River, Cal 

Jolon,Cal , 

Lewis Valley, Cal. 

McClnng Ranch, Cal . . . 
SanLnis Obispo. Cal... 

Fort Harford, Cal 

Santa Maria, Cal 

liOB Alamos, Cal 



27A 
6 

lA 

sU 

12A 
6 

\^ 

lOf, 

UH 

15Hf 

22k 

16 

14A 

12}|i 

12A 

15 

14 

14 

ly 

lA 

2ft 
10ft 
4 
2 

14 

U 

4 
lt> 
15 

6 

in 

9 

20 

2ft 

3ft 

2ft 

1ft 
6 

7 

1ft 

1ft 

lift 

4ft 
7ft 

k 

4ft 

^^^ 

3 
16H 

iftl 



a 
Ha 



2.41 
U.OO 
0.49 
0.79 
0.25 
0.00 
0.06 
T 
0.00 
0.14 
0.11 

0.30 
0.00 
0.00 
0.01 
U.05 
0.04 
0.14 
0.04 
0.12 
0.20 
0.21 
0.00 

T 
0.13 
0.09 
0.00 

T 
0.03 
0.00 
0.00 
0.00 

o.oo; 

0.001 
0.00 
0.00 
0.00 
0.00 
O.Ol 
0.00 
0.01 
0.03 

o.o:i 

0.00 
0.00 
0.02 
0.00 
0.00 

T 
0.00 
0.00 
0.03 
0.01 
0.05 
0.00 
0.00 
0.00 
0.00 

T 
0.00 

T 
0.00 
0.00 
0.00 






i 

ft 

QQ 



0.71 
0.00 
0.20 
1.60 
0.03 
0.00 
0.00 
0.06 
0.0C 
0.32 
0.06 

0.23 
O.UO 
0.00 
0.02 
0.03 
0.00 
0.04 
0.03 
0.02 
0.02 
O.OU 
0.01 
0.00 
0.00 
0.01 
0.05 
0.00 
0.02 
0.01 
0.00 
0.00 
0.00 
0.20 
0.00 
0.00 
0.00 
0.00 
0.00 

coo 

0.00 
0.00 
0.00 
0.02 
0.04 
0.00 
0.00 
0.01 

T 
0.00 
0.00 

T 
0.00 
0.00 
0.00 
0.00 
0.00 
0.06 
0.00 
0.00 

T 
0.00 
0.00 
0.00 



% 

s 



4.58 
1.19 
0.50 
0.00 
0.44 
0.00 
0.57 
0.16 
0.2t) 
0.69 
0.46 

0.54 
O.Ou 
0.00 
0.40 
0.47 
0.10 
0.12 
0.54 
0.60 
0.71 
0.02 
0.19 
0.36 
0.32 
0.24 
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4.86 
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3.08 
5.16 
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3.80 
O.oO 
2.21 
1.70 
2.38 
2.86 
4.07 
2.97 
9.06 
7.77 

11.02 
5.71 
3.68 
6.41 
7.91 
2.05 
1.52| 
1.711 
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1.61 
2.18 
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3.00 
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3.08 
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3.90 
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2.16, 1.99 

10.7li 7.66 
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9.95,11. 
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4.04 
6.50 
8.90 
5.70 
5.24 
7.68 
7.81 

11.07 
3.23 
3.34 
7.76 

10.56 
9.36 
9.21 
6.02 
4.91 
1.54 
3.44 
0.99 
4.28 
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1.41 
1.16 
2.83 
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2.00 
8.15 
6.54 
8.77 
2.74 
6.06 
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4.48 
1.70 
1.05 
1.22 
1.81 
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3.36 
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3.18 
3.00 
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1.90 
0.94 
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3.40 
0.28 
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36! 
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57 

58 

77 

28 

68 

74 

97 

74 

0.» 

15 

90 

78 

58 

8tt 

48 

06 

62 

03 

98 

40 

90 

35 

73 

14 

86 

78 

05 

68 

60 

97 

8.5 

12 

50 

20 

56 

17 

00 

29 

67 

36 

23 

66 

81 

21 

98 

61 



3.78 
2.03 
4v68 
1.95 
4.77 
2.85 
2.74 
6.14 
6.73 
7.78 
L69 
1.16 
3.77 
6.78 
6.88 
0.00 
8.64 
4.78 
2.34 
0.22 
0.74 
5.33 
0.00 
1.22 
1.55 
2.84 
1.87 
1.20 
2.23 
3.81 
4.07 
4.03 
4.55 
4.54 
3. 59 
11.32 
1.50 
1.29 
2.42 
2.40 
0.77 
3.54 
0.45 
4.33 
3.42 
2.78 
2.27 
2.10 
1.05 
2.05 
L84 
L87 
2.00 



3.03 
0.30 
0.98 
1.61 
0.93 
L82 
3.75 
2.85 
0.40 
2. 90 
L47 

2.00 
0.00 
0.25 
0.77 
L31 
0.79 
0.99 
2.06 
2.04 
2.69 
0.40 
0.52 
1.48 
2.74 
1.84 
0.00 
0.29 
1.33 
0.75 
0.29 
U.20 
1.85 
0.00 
0.44 
0.70 
0.12 
0.05 
0.56 
0.74 
1.31 
1.36 
1.79 
0.41 
2.'M 
0. 15 
0.00 
0.52 
0.4»' 
0.00 
0.00 
0.28 
0.76 
0.22 
0.09 
0.70 
0.81 
0.07 
LOO 
1.00 
0.85 
0.00 
0.00 
0.23 



0.12 
0.00 
0.40 
0.70 
0.20 
0.00 
1.95 
0.31 
0.00 
0.67 
0.00 

0.72 
0.68 
T 
0.22 
0.39 
0.40 



u 
« a 



09.01 
2&89 
24.16 
27.13 
38.90 
37.69 
00.96 
29.03 
15.18 
85.81 
44.'d5 

00.27 
24.37 
3L04 
43.15 
40.82 



0.86<^fl».^ 



0.00 
0.04 
0.83 
0.13 
0.20 
0.47 
0.89 
0.00 
0.12 
0.00 
0.44 
0.21 
0.22 
0.11 
0.40 
0.00 
0.17 
0.27 
0.24 
0.07 
0.02 
0.50 
0.37 
0.61 
0.49 
1.12 
1.31 
T 

0.00 
0.39 
0.2U 
0.00 
0.00 
0.18 
0.86 
0.11 
0.14 
0.10 
0.31 
0.16 
0.11 
0.02 
0.14 
0.00 
0.00 
0.00 



50.27 
52.48 
73.60 
17.39 
21.81 
43.70 
67.44 
47.86 
32.72 
27.08 
33.19 
10.04 
16.27 
7.47 
25.50 
0.02 
11.86 
11.81 
15.52 
10.54 
17.30 
18.11^ 
40. 05 
38.08 
54.83 
36.13 
33.75 
28.06 
40.82 
13.03 
0.75 
7.62 
0.57 
7.64 
21.26 
10.59 
18.77 
18.96 
16 00 
20.06 
11.62 
5.44 
21.01 
24. 13 
14.81 
20.04 



T denotes trace of rain-fall. 
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Average monthly and aeaaonal precipitation in Californiaj etc, — Continued. 



Place and State. 



A.royo Grande, Cal ^ 

Goadaloape, Cal 

Orange, Cal 

Uorrney, Cal 

Aloata,Cal 

Keedle8,Cal 

Lngonia, Cal 

Camp Cady, Cal 

Ontario, Cal 

Kings Station, Cal 

fenner, Cal 

Otay-Mesa (30 miles of), 

Cal 

Campo, Cal 

Fort Yuma, Cal 

Julian, Cal 

Sscondido, Cal 

Whitewater, Cal 

Eola, Oregon 

Empire City, Oregon 

Fort Klamath, Oregon. . . 

Pysht, Wash 

Fort Spokane, Wash . . 

.-jDiAyton, Wash 

Fort Shermnn, Idaho 

Lewiston, Idaho 

Fort Lapwav, Idaho 

Bols6 City, Idaho 

Ei4gle Rock, Idaho 

•FujTt Missoula, Mont 

Vqff, Bridger, Wyo 

Koieo, Nev 

Wadsworth, Nev 

Hoi Springs, Nev 

Browns. Nev 

Hnmboldt, Nev 

WinnemuGca, Nev. 

Golconda, Nev 

Battle Mountain, Nev. . . 

Beowawe, Nev 

Palisade, Nev 

Carlin, Nev 

Elko, Nev 

Halleck, Nev 

Wells, Nev 

Otego, Nev , 

Toano, Nev .' 

Teconia, Nev 

Pioche, Nev 

Camp Halleok, Nev 

Camp MoGarry, Nev 

Fort Churchizz, Nev 

Rnby, Nev 

Terrace, Utah 

Kelton, Utah 

Promontory, Utah 

Blue Creek, Utah 

Corinne. Utah 

Ogden, Utah 

Salt Lake, Utah 

Nephi, Utah 

Camp Floyd, Utah 

Frisco, Utah 

Tonaquint, Utah 

Fort Mojave, Ariz 

Prescott, Ariz 

Fort Verde, Aria 

Fort Apache, Ariz 

Fort Defiance, Ari« 
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Average mantMii and seasonal precipitaUon in California, etc.— Continaed. 
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year 1886 - 321-323 

Number of clear, fair, cloudy, and rainy days at stations of the Signal Serv- 
ice for each month of 1886 324-329 

Cold wave warnings _. i 11,17,18 

Percentages of verification 18, 67 

Value of - 72,81,82,85,109,110 
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Colorado, meteorological association, bulletin (sample) - 106-109 

State Weather Service, report 105, 106 

Colnmbia River cable 34,35,142 

Columbia, South Carolina, regular station asked for 79 

Columbus, Ohio, meteorological summary 184,185 

Commissioner of Agriculture : 19 

Committees of boards of trade, chambers of commerce, etc. , list 29, 138 

Concordia, Kansas, meteorological summary 186,187 

Conger, A. B., sergeant ^ 92 

Contracts *. 45,165,166 

Cook, G. H .' 24,72,88 

Correspondence, number of letters sent and recei ved ."_ — 36, 135, 161 

Correspondence Division, report of work 36,134-139 

Cotton region reports 26 

Stations 131 

Craig, K., First Lieutenant, work of - 65,66 

Custer, Fort, Montana, meteorological summary 196, 197 

Cyclostyle -> 27 

Dabney, C.W -111 

Data, bibliographical, demands for 169,170,171 

Marine 158 

Meteorological, demands for 41, 42, 139 

Prepared by Records Division 151,153-157 

Stations Division 129 

Davenport, Iowa, meteorological summary ^ 186,187 

Davis, Fort, Texas, meteorological summary 196, 197 

Davis, W. M., study of thunder storms , 22 

Day, F. R., Second Lieutenant, work of 27,30,65 

Report of Stations Division 128-133 

Telegraph Division ._ 140-144 

Deadwood, Dakota, meteorological summary , 186, 187 

Deficiency bill, embarrassment caused by failure of 10-11, 26, 28-29 

Denver, Colorado, meteorological summary 18-, 187 

Des Moines, Iowa, meteorological summary 188, 189 

Detroit, Michigan, meteorological summary 188, 189 

Disbursing Officer, duties 38,39,43,47 

Distributing Rooms 168 

Dodge City, Kansas, meteorological summary 188, 189 

Draughting Rooms, work of ._ , 167 

Dubuque, Iowa, meteorological summary 188, 189 

Dulutb, Minnesota, meteorological summary 190,191 

Dun woody, H. H. C, First Lieutenant, report on State Weather Services 72-120 

Workof .__ ._ _ _ 23,66 

Eastport, Maine, meteorological sumiUary * 190,191 

Eccard telephone 57 

Eckert,T. T 111-112 

Electricity, atmospheric 146 

Elliott, Fort, Texas, meteorological summary __ i 196, 197 

Ellis, F. W., Second Lieutenant, report on rivers and flood warnings 25, 121-127 

El Paso, Texas, meteorological summary 190,191 

Enginefer Corps 35,140 

Enlisted men, number instructed in military signaling at Army posts.. _ 8, 61 

Erie, Pennsylvania, meteorological summary 190, 191 

JCscauaba, Michigan, meteorological summary 192, 193 

Examination, competitive, for permanent officers of the corps 14 

Examiners' Division, reportof work 38-39,149,150 

Expenditures, method 38-39 

Fergusson building, purchase recommended... 45 

Field-glass 5-6,59 

Finley, J. P., Second Lieutenant, report of Indications Division 65-71 

Workof- _ __ ..41-42,65,66,158 

Flag 58 

Flag-kit, reduction of size 5 

Flag-signals, weather and temperature, with illustrations .__- 98-99 

Flash-lantern • _. 69 

8930— sia 87 23 
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Floods, prediction of 125-126 

Beportsof, discontinued 130 

Fogs of Newfoundland, study of, by Sergeant E. B. Garriott 21 

Forms No. 122 g, 1887, weather crop report 116 

No. 171, b, marine data 158 

No. 177, 1887, weekly and seasonal temperature and rainfall 117-118 

Franklin Institute, committee, report on plan for Pennsylvania State Weather 

Service _-- 74-77 

Fresno, California, station to be established 36 

Frisco, Utah, meteordlogical summary 202,203 

Frost: 

Bate of first killing, and number of days prior to this of first light frost at 

stations of the Signal Service for winter of 1886-^87 311 

Date of last killing, at stations of the Signal Service east of the Kocky 

Mountains, for the winter of lS86-'87 .._ — 312 

Fuertes, E. A 111 

Fulton, K. B - -_- 85 

Gamer heliograph ^ - J 58 

Galveston, Texas, meteorological summary 204,205 

Garriott, E. B., Sergeant 21 

Glassford, W. A. , Second Lieutenant ,16,70,143 

Grand Haven, Michigan, meteorological summary 1. 204, 205 

Grant, Fort, Arizona, meteorological summary. 196,197 

Greely, A. W., General, appointment as Chief Signal Oflficer 3 

Circular letter introducing Weather Crop Bulletin 115, 116 

Report of the Chief Signal Officer _ 3-51 

Green Bay, Wisconsin, meteorological summary ,, 204,205 

Greencastle, Indiana, meteorological summary 204,205 

Greene, F., Second Lieutenant, work of _ 38,58,65,66,149 

Grugan heliograph ^ 58 

Hatteras, North Carolina, meteorological summary 206, 207 

Hazen, W. B., General, notice of death 3,90 

Hazen, H. A;, work of 43,158,159 

Helena, Montana, meteorological summary 206,207 

Heliograph 5,8,58" 

Holman, S. W. , instruments for voluntary observers tested by 83 

Homing-pigeons: ^ 

Proposed experiments 6 

Report of Major Upham 60 

Humidity, mean relative, at stations of the Signal Service for each month and 

the year 308-310 

Huron, Dakota, meteorological summary 206,207 

Huston, H. A u^ 98 

Ice-limits, charts ' 21 

Illinois State Weather Service, monthly weather review for June, 1887 _. 100-105 

Indiana State Weather Service, report 97-99 

Indianapolis, Indiana, meteorological summary 206, 207 

Indianola, Texas, meteorological summary .__ ^^ — 208,209 

Indications 1 Jl-19 

Board on 65 

Distribution-- „ 65,93-95,112,113 

Officer to be stationed at Saint Paul »_. 17,18 

Percentages of verification 12,13, 66,67 

Relief of experienced officers detrimental .. 12, 13 

Tri-daily-- 65 

Tri-daily issued for thirty-two hours ._. 12 

Indications Division, report of -- 65-71 

inspection of stations.-^- __, 28-30,136,137 

Inspectors, work of 5^-30 

Instruction, by inspectors . : ■ 30 

Need of _ 28,129.133 

In military signaling at Army posts ._- 8-10, 61 

At Fort Myerabolished 60, 61 

Instructions for rainfall observers 128 

Instructions to observers, revision i 128 

Instrument Division, report of work 36-38, 145-148 
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Instraments, care of» 145 

For voluntary observers, cost 87 

Tested by Professor Holman 83 

Number received and issued 146 

Purchase and testing of lor private parties discontinued 37, 47-48, 160 

For official use 48.161 

Record of -_. 128 

Sales . . 47,48 

Treatise on meteorological apparatus and methods, by Professor Abbe 1887, pt. 2 

Jacksonville, Florida, meteorological summary _ 208, 209 

Jones, F. B. Captain, report of Property and Disbursing Division 43, 160-166 

Jupiter Inlet, telegraph line 33, 34, 140 

Kansas State Weather Service, report 81, 82 

Keeler, California, meteorological summary . 208,209 

Keokuk, Iowa, meteorological summary 208, 209 

Key West, Florida, meteorological summary 210, 211 

Kitty Hawk, North Carolina, meteorological summary 210, 211 

Knox ville, Tennessee, meteorological summary , 210, 211 

Laboratory, telegraph wire tested in 147 

La Crosse, Wisconsin, meteorological summary 210,211 

Lamar, Missouri, meteorological summary 212,213 

Lamp, incandescent 69 

Lantern, flash 5,59 

Las Animas, Colorado, meteorological summary -^ 212, 213 

Leavenworth, Kansas, meteorological summary 212,213 

Lexington, Kentucky, station to be established 36 

Library __ 41,161 

Life Saving Service, transfer to, of Cape Henlopen and Chincoteague telegraph 

line ..- - 32,33,140 

Light-House Board 35,140 

Lime light 59 

Lithograph Room, work of 168 

Little Rock, Arkansas, meteorological summary 212,213 

Ijondon Meteorological Ofi&ce 22 

Los Angeles, California, meteorological summary 214,215 

Loud, F. H 106 

Louisville, Kentucky, meteorological summary 214,215 

Lovewell, J. T.— 82 

Lynchburgh, Virginia, meteorological summary *_-214, 215 

Machine-shop ^ 45, 161 

Mackinaw City, Michigan, meteorological summary ,• . 214,215 

McLaughlin, J. B., work of 134 

Macon, Fort, North Carolina, meteoro^gical summary 198,199 

Maginnis, Fort, Montana, meteorological summary 198, 199 

Mance heliograph , 58 

Maring, D. T., Private _— ^ 128 

Marquette, Michigan, meteorological summary 216,217 

Marvin, C. F., work of ..>— 37,145,146,147 

Mascart, E., daily weather cablegram sent to 22,23,157,158 

Maxfield, J. E., Second Lieutenant, report on Pacific coast weather forecasts 67-71 

Work of -.- _ ..16,17.65,66 

Mell, P. H., jr__-* 94 

Memphis, Tennessee, meteorological summary 216,217 

Mendenhall, T. C, resignation ._ . 37,145 

Meteorology, bibliography of 169-171 

Reports, examination in Stations Division ^^ 129 

Work of the service in. 10, 11 

Michigan State Weather Service, report 90-92 

Bill for equipment 91,92 

Weather crop bulletin of. 91,92 

References to, in governors' messages 92 

Mikesell, Thomas 89 

Miles, N. A. , General, request for expert signal-men ^ 7 

Mills, C. F 100 

Milwaukee, Wisconsin, meteorological summary. 216,217 
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Minnesota State Weather Service, report 100 

Mississippi River and tributaries, relative capacities of basins 121-125 

Mississippi State Weather Service, report 84, 85 

Missouri State Weather Service, report- 79 

Mitchell, J., Second Lieutenant, report of Correspondence Division 134-139 

work of 36 

Mobile, Alabama, meteorological summary 216,217 

Montgomery, Alabama, meteorological summary 218,219 

Monthly weather review, preparation 20,21 

Montrose, Colorado, meteorological summary 218,219 

Moorhead, Minnesota, meteorological summary 218, 219 

Mount Washington, New Hampshire, meteorological summary 218,219 

Mustering officer 46,160 

Myer, Fort 7,60,61 

Nantucket, Massachusetts, meteorological summary 220,121 

Nantucket Island cable. 32,140 

value oT 32 

Nashville, Tennessee, meteorological summary . 220, 221 

Navigation, dates of closing and opening, on the lakes and rivers at selecte'd 

stations for the winter of 1886-»87 338 

Nebraska State weather service, report 94,95 

New England Meteorological Society, report 83, 84 

Bulletin 83,84 

Co-operation with the Signal Service H3 

Special investigations by - 22,83,84 

New Haven, Connecticut, meteorological summary 220,221 

New Jersey State Weather Service, report , 86-88 

Circular to observers, by Professor Cook 86, 87 

New Jersey Weather Chronicle 88 

New London, Connecticut, meteorological summary 220,221 

New Orleans, Louisiana, meteorological summary 222, 223 

New York City, meteorological summary 222, 223 

New York Herald, publication of storm warnings by 23 

New York Weather Service, bill for organizing 111 

Nipher, F. E _ 79 

Niles, W. H 84 

Norfolk, Virginia, meteorological summary 222,223 

Normals calculated for each station 27 

North Carolina Weather Service, report 109-111 

North Platte, Nebraska, meteorological summary 222, 223 

Oatman flash-lantern ' 5 

Observers, character of 30 

Classification recommended ♦ 49,50 

Office Chief Signal Officer, civilian force recommended .-.- 49 

Needs of — i 28, 45,46, 166 

New building recommended 45 

Offices, estimate of cost of moving into Government building 132 

Improvements made . ^ ^ 132, 133 

Needsof— 132,133 

Officers, competitive examination of, for permanent 14 

Number instructed in military signaling at army posts ^ 8, 61 

Reliefof experienced, detrimental to service. 12,13 

Signal Corps, recommended for instructors at the Army schools 8, 9 

Ohio Meteorological Bureau, report --_ 88-90 

Olympia, Washington, meteorological summary 224,225 

Omaha, Nebraska, meteorological summary 224, 225 

Organization of the Signal Corps 14, 48-51 

Oswego, New York, meteorological summary ,. 224,225 

Pacific Coast weather forecasts, report 16,17, 69-71 

Verification of 16,67 

Palestine, Texas, meteorological summary 224,225 

Paris, Central Meteorological Office 22, 23 

Pay of enlisted men 46, 47, 50 

Civilian assistants 50 

Payne, W. W 100 
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Pennsylvania State Weather Service, report 74,75 

Plan for, by a committee of the Franklin Institute 75-77 

Bill for organizing .. _ 77,78 

Penrod, H. J., Sergeant, work of 87, 88 

Pensacola, Florida, meteorological summary ,- 226, 227 

Perkins, F. B — — - 171 

Philadelphia, Pennsylvania, meteorological summary 226,227 

•Pickering, E. C i-- 84 

Pike's Peak, Colorado, meteorological summary 226, 227 

Pittsburgh, Pennsylvania, meteorological summary.. 2*26,227 

Point Reyes, telegraph line to San Francisco, appropriation insufficient. 35, 142 

Poplar River, Montana, meteorological summary 228, 229 

Port Angeles, Washington, meteorological summary 228, 229 

Port Huron, Michigan, meteorological summary 228, 229 

Portland, Maine, meteorological summary 228,229 

Portland, Oregon, meteorological summary 230,231 

Powell, J. S., Second iiieutenant 3,27 

Precipitation : 

Annual and mean annual, at stations of the Signal Service 294-297 

Average monthly and seasonal, in California, Oregon, Washington Terri- 
tory, Nevada, Utah, Arizona, and New Mexico 348-350 

At cotton-region stations, for April to October, 1886 305-307 

Monthly and annual, at military post hospitals for 1886 303, 304 

Monthly and annual, at stations on the Central Pacific and Southern Pacific 

Railroads for 1886 , 346,347 

Monthly and annual, from reports of voluntary observers for 1886 298-302 

Normal and departure of 1886 therefrom, at stations of the Signal 

Service for e&ch month of the year 288-293 

With monthly maximum and . minimum temperatures, at third-order sta- 

tionsforl886 .__ __. 330-333 

Number of days .01 inch or more fell, with mean maximum and minimum 

temperatures at third-order stations for 1886 334-337 

Rainfall and drainage in river basins for 1882 (Ellis) 121-125 

Predictions: 

Local . 11, 12 

Special, proposed for the great cities 11 

Successful, experienced officers required for 1 13, 14 

Prescott, Arizona, meteorological summary 230,231 

Pressure, movement of high areas 21 

Printing Room, work of . — 167-168 

Property, responsibility for 45,164 

Property and Disbursing Division , report of work 43,1 60-1 66 

Publications — 4,243,167 

Pacific coast 69 

Public demand for 168 

Sales of --_ -_ _ 44,160 

Publications Division, report of work t. 167,168 

Purssell, B. M., Second Lieutenant, work of_ 5, 33, 34, 36, 62, 63, 65, 134, 140 

Railroads, list of, receiving indications .• 112-113 

Railway bulletin service, decrease of 22 

Rain-gauge, standard 128 

Records, used as evidence 42 

Voluntary and post hospital, filed and indexed ^ 41, 42, 153 

•Records Division: 

Establishment of ^-i 41,42 

Report of work , 151-159 

Transfer of records to 1 129 

Rents, appropriation inadequate 28,132,133 

Rio Grande City, Texas, meteorological summary 230,231 

River observations - _ _ 25,130 

Rivers, relation of their drainage to the amount of rainfall 121-125 

Rivers and flood warnings 25,26,121-127 

Rochester, New York, meteorological summary 230, 231 

Rockets and bombs 60 

Roseburgh, Oregon, meteorological summary 232,233 

Rotch, A. L 83 
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Kussell, T., worfcof- 37,145,147 

Sacramento, California, meteorological summary 232,233 

Saint Louis, Missouri, meteorological summary 232,233 

Saint Louis Globe 10 

Saint Michael's, Fort, Alaska, meteorological summary ^-..-- 200, 201 

Saint Paul, Minnesota, indications officer stationed at V*^^ 

Meteorological summary 232,233 

Saint Paul Chamber of Commerce, aid to State service 100 

Jobbers* Union, resolution 100 

Saint Vincent, Minnesota, iheteorological summary 234,235 

Salt Lake City, Utah, meteorological summary 234,235 

San Antonio, Texas, meteorological summary 234,235 

San Diego, California, meteorological summary 234,235 

Saddusky, Ohio, meteorological summary 1 236,237 

Sandy Hook, New Jersey, meteorologicid summary 236,237 

Sanford, Florida, meteorological summary 236,237 

Telegraph line to Jupiter Inlet... _ _ ^ 33,34,140 

San Francisco, Branch Signal Office, expenses.. 70,71 

Meteorological summary 236,237 

San Francisco Chronicle 17 

San Francisco harbor, cables in -.. 35,142 

San Francisco public library, datd furnished 171 

San Luis Obispo, California, meteorological summary 238, 239 

Santa F6, New Mexico, meteorological summary 238,239 

Savannah, Georgia, meteorological summary 238,239 

Sawyer, C. J., report of work on bibliography 169,170-171 

Sea-coast telegraph lines, report 140 

Number of offices and receipts ^' — 163 

Sebree, L. E., Second Lieutenant 143 

Seismograph, constructed by Professor Marvin 147 

Self-register, photographic, devised by Professor Marvin 146 

Shaw, Fort, Montana, meteorological summary 1 198,199 

Shelters, standard - 128,129 

Shipments ^ 161 

Shreveport, Louisiana, meteorological summary . 238, 239 

Signal Corps: 

Discipline _. 51 

Efficiency impaired by uninstructed observers 133 

Eeorganization recommended . 14,48-51 

Uniform 51 

Signal equipments, appropriations, ishues, and requisitions 7, 62, 63 

Supplies needed for 1888 at Army poets 64 

Signal-men, expert, requested by General Miles 7 

Signaling, military, improvements made and suggested 3-10 

Instruction: 

At Army posts 8-10,61 

At Fort Myer abolished _ _. 60,61 

Instruction ordered in, by General Order No. 12, A. G. O., 1886 61 

Report of work - 57-64 

Signal Corps officers recommended as instructors in- 8^9 

Study of foreign methods ._ 6,62 

Signals: 

Cautionary, Pacific coast 69 

Flag, weather and temperature, with illustrations 18, 19, 98, 99 

Display of 132 

Value of 132 

Manual of, by Second Lieutenant B. M. Purssell 62 

Storm, number ordered and verified _ 68 

Storm, proposed changes in 16 

Verification of 15,68 

Visual — _ _._ 58,62 

Sill, Fort, Indian Territoiy, meteorological summary i. 198, 199 

Sitka, Alaska, meteorological summary 240,241 

Smith, Fort, Arkansas, meteorological summary 200, 201 

Smith ville. North Carolina, meteorological summary 240, 241 
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Snowfall: 

Date of first at stations of the Signal Service east of the Rocky Mountains 

for the winter of 1886-'^7 313 

Date of last at s'tations of the Signal Service east of the Rocky Mountains 

lor the winter of 1886-W.- _. - 314 

South Carolina State Weather Service, report 78,79 

Special bulletins ' 20 

Spokane Falls, Washington Territory, meteorological summary 240,241 

Springfield, Illinois, meteorological summary 240,241 

Springfield, Missouri, station to be established 36 

Stanton, Fort, New Mexico, meteorological summary 200,201 

State Weather Services: 

List of railroads and stations on each receiving indications through the co- 
operation of 112,113 

Report on work of, by Lieutenant Dunwoody 72-12(^ 

Samples of weather crop bulletin dispatches sent by — 114, 115 

Signal Service assistants 73 

Value of _.- ._. 72,74 

State Weather Services, reports: 

Alabama 92-94 

Arkansas _ 96-97 

Colorado-. 105-109 

.Illinois, monthly weather review (sample) 100-105 

Indiana .._ 97,98 

Kansas _ 81,82 

Michigan .._ ..- 90-92 

Minnesota 100 

Mississippi ...- 84-86 

Missouri . 79 

Nebraska - .- 94,95 

New England Meteorological Society 83,84 

New Jersey ^ 86-88 

New York 111 

North Carolina _ 109-111 

Ohio Meteorological Bureau 88-90 

Pennsylvania 74-78 

South Carolina _ 78,79 

Tennessee _ _ 80,81 

Stations: 

Cold wave, established — 132 

Cotton region „ 131 

Display . .._ 131 

Railway, number receiving indications 112,113 

Rainfall, establishment .' 25,26 

River __. 126,131 

Special display, with cost 26,27,130-132 

Average cost 27,28, 161 

Civilian assistants at 50,133 

Complete records of, kept in Stations Division .__ 128, 129 

Inspection of 28-30,136,137 

List of places requesting _. 36,139 

List of inspected .._, _ 136,137 

Monthly and yearly meteorological summaries 172-247 

Stations Division, report of work 128-130 

Duties of 128-130 

Economy of ^ 129 

Improvements in 27 

Instruction of observers 129 

Stockton, Fort, Texaa, meteorological summary 200,201 

Storage, lack of room 45,46,166 

Storm-signals, changes in, number ordered and verified 16, 68 

Percentages of verification 15,68 

Storms, force of, prediction proposed 16 

Sully, Fort, Dakota, meteorological summary 202, 203 

Supplies, estimates _ 43,48, 128 
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Swezey, G. D __ _ __ 95 

Swift, J. A., Second Lieutenant ' , 16Q 

Tables, meteorological, prepared by Records Division _' 42,43,151,152-153 

Normal pressure and temperature 43 

Tatoosh Island, Washington, meteorological summary 242, 243 

Cable 34,142 

Telegrams, number sent and received 36,135,140 

Telegraph Division, report of work 30,140--144 

Telegraph lines: • 

Accounts 45 

Appropriations for * 143, 144 

Military '. .._.._ 31,141-143 

Number of offices . 164 

Receipts •_ _ 31,45,143,163 

• Sea-coast 30,31,32-35,140 

Telegraph train, field 4,7,57,62 

Telephone: 

Field J__ 4,57 

Knapsack 57 

Telescope, binocular 6, 59, 60 

Temperature: 

Mean a. m., p. m., and midnight, at Signal Service stations for each month 
of the year _•_ 282-287 

Mean daily range at Signal Service stations for each month of 1886 258-254 

Mean maximum and me^'a minimum at Signal Service startions for each 

month of 1886--_ 255-259 

Mean of the maximum and minimum at cotton-region stations for April to 
October, 18S6 . 278-281 

Mean maximum and minimum, with number of rainy days at third-order 
stations for 1886 334-337 

Mean monthly, and departure of 1886 therefrom, at Signal Service stations. 248-251 

Monthly and annual mean at stations on the Central Pacific and Southern 

Pacific railroads for 1886 339-341 

Monthly and annual mean at military post hospitals for 1886. . 272, 273 

Monthly maximum and minimum and annual range at military post hos- 
pitals for 1886 274-277 

Monthly and annual mean from reports of voluntary observers for 1886 260-263 

Monthly maximum and minimum and annual range at stations on the Cen- 
tral Pacific and Southern Pacific railroads for 1886 342-345 

Monthly maximum and minimum and annual range, from reports of vol- 
untary observers for 1886 ^— 264-271 

Monthly maximum and minimum, with the precipitation at third-order 

statioui for 1886 . 330-333 

Tennessee State Weather Service, report 1 80,81 

Thermometers, earth 146, 147 

Testing and comparison 37,145 

Thom*8, B. F . 90 

Thomas, Fort, Arizona, meteorological summary 202, 203 

Thompson, R. E. , First Lieutenant, report on military signaling : __. 57-64 

Work of.--.. : 38;149 

Thunder storms, study 22 

Toledo, Ohio, meteorological summary 242,243 

Torch --,- 58,59 

Brickwood. . 5,59 

Tornadoes, study and prediction 21, 22 

Summary of work ... 153-157 

Totten, Fort,' Dakota, meteorological summary 202,203 

Tower, signal 6, 59 

Townsend, T. F., Sergeant . — 74,75 

Tri-daily manifold bulletin, weather map substituted 129, 130 

Unalaska, Alaska, meteorological summary 242,243 

Uniform 51 

University of Mississippi, aid to State Weather Service 85 

Uphara, Major, cited on homing-pigeons 60 

Upton, W -' •- 83 

Valentine, Nebraska, meteorological summary 242,243 



nPMHi 

3 6105 127 310 568 



n 



